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THE PSYCHOLOGY OF PARTICIPATION * 


BY GORDON W. ALLPORT 
Harvard University 


John Dewey has shown that psycho- 
logical theories are profoundly affected 
by the political and social climate pre- 
vailing in any given time and place. 
For example, an aristocracy produces no 
psychology of individual differences, for 
the individual is unimportant unless he 
happens to belong to the higher classes 
(11). Dualistic psychology, he points 
out, flourishes best when one group 
holds a monopoly of social power and 
wishes to do the thinking and planning 
while others remain the docile, unthink- 
ing, instruments of execution (12, p. 
72). And apologists for the status quo, 
he adds, are the ones who most readily 
declare human nature to be unalterable. 

“The ultimate refuge of the stand- 
patter in every field, education, religion, 
politics, industrial. and domestic life, 
has been the notion of an alleged fixed 
structure of mind” (13,p.273). It was 
no accident that psychological hedonism 


1 The Chairman’s address to the Society for 
the Psychological Study of Social Issues, de- 
livered September 16, 1944, at Columbia Uni- 
versity. Dr. G. R. Schmeidler has kindly as- 
sisted in the preparation of this paper. 

Author’s note—Were it customary for the 
Chairman of this Society to dedicate his ad- 
dress I should offer my remarks in honor of 
John Dewey. He more than any other scholar, 
past or present, has set forth as a psychologi- 
cal problem the common man’s need to par- 
ticipate in his own destiny. Furthermore, as 
a torch-bearer of democracy he has illuminated 
the region where the problems of participation 
must inevitably find their solution. 


flourished as a justification for Nine- 
teenth Century laissez-faire, or that re- 
flexology blended with dialectical ma- 
terialism dominated Russian psychology 
after 1917. All of us watched with dis- 
may the abrupt perversion of German 
psychological science after 1933 (34). 
With such evidence before us can we 
doubt that American psychology too 
bears its own peculiar stamp of politi- 
cal and social dependency? 

It is not my purpose to examine the 
thesis that social and economic deter- 
minism has been decisive in the history 
of psychology, nor the counterconten- 
tion that the facts about human nature 
must be true regardless of any politico- 
ethical frame that we may hold. Dewey 
boldly declares democracy and sound 
psychology to be forever coextensive; it 
is impossible to have one without the 
other. He would frankly banish all 
psychological postulates that are not 
democratically oriented (4, esp. pp. 281, 
283, 290). 

Alluring as this whole problem is, let 
us limit our consideration to one dis- 
tinctive, culturally-conditioned feature 
of American psychology. 


I. AMERICAN PsycHOoLocy PREDOMI- 
NANTLY A Motor PsycHOoLocy 


It will take but a moment’s reflection 
for us to agree that the genius of Ameri- 
can psychology lies in its stress upon 
action—or in slightly dated terminology, 
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upon the motor phase of the reflex arc. 
Of all schools of psychological thought 
that we might name only behaviorism, 
in both its muscle-twitch and opera- 
tional versions, is primarily American. 
Functionalism is American (rather than 
German or British) chiefly in its motor 
emphasis. Capacity psychology and 
mental testing in America deal primarily 
with accomplishment, activity, perform- 
ance. The individual differences that 
are said to be a typical American inter- 
est have to do chiefly with measurable 
operations. We seldom record, for ex- 
ample, an individual’s unique and sub- 
jective pattern of thought-life. 

Of the many potential lines of de- 
velopment laid down in James’s Prin- 
ciples over 50 years ago, the threads 
that were picked up were the radical 
motor elements, leading in the hands of 
Holt, Washburn, and Langfeld to a 
motor theory of consciousness; in the 
hands of Dewey to a psychology of con- 
duct, adjustment, and habit. James 
himself established pragmatism, a doc- 
trine that invites attention almost ex- 
clusively to the motor consequences of 
mental life. When James waxed ethical, 
as he frequently did, his moral advice 
was generally, “If you really care about 
something, you should do something 
about it.” Even Josiah Royce whose 
thought is often said to be the opposite 
of James’s, agreed (like a good Ameri- 
can) with his emphasis on action. 
Loyalty, said Royce, “is complete only in 
motor terms, never in merely sentimen- 
tal terms. It is useless to call my feel- 
ings loyal unless my muscles somehow 
express this loyalty. . . . Nobody can 
be effectively loyal unless he is highly 
trained on the motor side” (30, pp. 239, 
241). 

Returning on every ship from Europe 
(until ten years ago) were fresh young 
American Doktoranden. Their intel- 
lectual luggage was filled with European 
theories and concepts. But when un- 
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packed at our motor-minded labora- 
tories, these importations looked alien 
and were promptly subjected to a 
strenuous course in Americanization. 
Feelings of innervation, for example, 
were promptly dubbed outlandish. Jn- 
nervation would do, but feelings were 
de trop. Ideo-motor theory arrived, 
and though given a hospitable welcome 
by James, made little headway. Jdeas, 
as the sovereign source of movement, 
smacked too much of the divine rights 
of Herbart. When ideas were offered 
to American psychologists, they com- 
monly replied, “Keep them: stimulus 
and response will do quite nicely, thank 
you.” Empathy arrived in a portman- 
teau packed in Munich. It was em- 
bedded in a whole self-psychology and 
in an epistemology of Wissen von 
fremden Ichen. Everything went into 
the ash can save only a greatly over- 
simplified version of what Lipps origi- 
nally intended. Motor mimicry was all 
we wanted. What would we be doing 
with a “mental act that held a guarantee 
of the objectivity of our knowledge”? 
Importations in the psychology of 
thought were so roughly handled that 
they scarcely survived at all. What was 
unanschaulich in Wirzburg became 
anschaulich in Cornell. To think with- 
out images seemed mildly treasonable; 
but to think with them gradually be- 
came unpatriotic. Better to think with 
our larynx, hands and viscera, or better 
still in recent years with our action cur- 
rents. To explain volition in Wiirzburg 
an impalpable decision factor, a Be- 
wusstheit, was needed. But it all be- 
came so much simpler in Berkeley—a 
mere matter of rat-vibrisse quivering 
with VTE at a choice point in a maze. 
Other transformations were equally 
drastic. Of the countless dimensions for 
the study of personality proposed by 


‘Stern, the IQ alone was picked up. 


Wertheimer died perplexed by the se- 
lective attention Americans were paying 
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to the visible, tangible portions of his 
work (21). The entire Geisteswissen- 
schaft is known in this country chiefly 
through an absurd little pencil and 
paper test leading to the inevitable 
profile. Small wonder that Spranger 
exclaimed, “Die grésste Gefahr Deutsch- 
land’s ist die Amerikanizierung” (Cf. 
32, p. 199). 

One might think that phenomenology, 
since it derives from Akt psychology, 
might take hold in this country. But 
mental acts are not popular; it is motor 
acts that count. Or one might suppose 
Americans would take to /ntentionality, 
a concept dealing with the orientation of 
the subject toward an object from which 
one might predict his future action. 
But such a concept is still too subjec- 
tive. It is hard for us to even under- 
stand what it means. Attitude we will 
admit—if it can be operationally de- 
fined—but intentionality is just too 
Central European. 

In short, we as Americans have mo- 
torized psychology. Our theories of hu- 
man nature transform meditative func- 
tions into active functions. The process 
clearly reflects the demand of our cul- 
ture that inner life issue quickly and 
visibly into tangible success: that clos- 
ures be reached both overtly and swiftly. 

Do I seem to deplore the one-sided- 
ness of our approach? I do not mean 
to. Quite the contrary: it is our way 
of going at things. Our preference for 
action, for objectivity, has carried us to 
new levels of attainment, and will carry 
us still further. In the future European 
models will be followed even less than 
formerly. What we produce must be 
indigenous within our culture and must 
harmonize with our active orientation. 
It is especially true in social psychology, 
I think, that our derivations from Eu- 
rope are virtually at an end. What may 
have been valid in Wundt, Durkheim, 
Le Bon, Tarde, Pareto, will in the post- 
war era find better expression in the 
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fresher, behavioral approach of Amer- 
ica. It will do so, that is, if our psy- 
chology of social action expands to give 
fuller play to the activities of the total 
organism than has been customary in 
the past. Even though subjective cate- 
gories do not appeal, we need to find 
better ways of linking our psychology of 
action to the central regions of person- 
ality. Up to now little progress has 
been made in this direction. 


II. Motor Activity AND HIGHER 
MENTAL PROCESSES 


True, American psychologists have to 
their credit the discovery that motor ac- 
tivity plays a pivotal role in higher 
mental functions. Take as an example, 
learning: we have repeatedly insisted 
that learning is ‘not passive absorption 
but an active response!’ In the classic 
experiment by Gates, learning scores 
jumped 100 per cent when four-fifths 
of the subject’s time was devoted to 
recitation rather than to passive reading 
(18). Haggard and Rose, recently re- 
viewing many learning studies, including 
those that have to do with the simple 
conditioning of reflexes, report that in 
all cases learning seems to be facilitated 
if the subject himself overtly takes part, 
perhaps by turning the switch that 
rings the conditioning bell, or by draw- 
ing a line to accompany the apparent 
movement of the autokinetic phenome- 
non, or even by clenching the fist while 
memorizing nonsense syllables. These 
authors generalize these studies under a 
Law of Active Participation, “. . . when 
an individual assumes an active role in 
a learning situation (a) he tends to ac- 
quire the response-to-be-learned more 
rapidly, and (6) these response-patterns 
tend to be more stably formed, than 
when he remains passive” (20, p. 56). 

How to permit such helpful motor 
activity to go on in a classroom where 
50 pupils are busy learning, is a large- 
sized pedagogical problem. “The chief 
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source of the ‘problem of discipline’ in 
schools,” says Dewey, “is that the 
teacher has often to spend a larger part 
of the time in suppressing the bodily ac- 
tivities” of the children (14, p. 165). 
The situation is wholly abnormal in 
that the teacher tries to divorce bodily 
activity from the perception of mean- 
ing; and yet perception of meaning is 
incomplete without full manipulation 
and adequate bodily movement. 

Memory for material learned in school 
and college is notoriously poor, so poor 
that educators are forced to console 
themselves with the wistful adage which 
holds education to be “what you have 
left when you have forgotten all you 
learned in school.” Perhaps a few 
studious attitudes, a few analytical 
habits are left; but should content dis- 
appear from the mind as rapidly as it 
does? We know that content acquired 
through personal manipulation does not 
seem to evaporate so rapidly. 

I recently asked .250 college students 
to write down three vivid memories of 
their school work in the 8th grade. Af- 
terward I had them indicate whether 
the memories involved their own active 
participation in the events recorded. 
Were they reciting, producing, talking, 
playing, arguing, or were they passively 
listening, watching, not overtly in- 
volved? Three-quarters of the memo- 
ries were for situations in which the 
subject himself was actively participat- 
ing, even though the percentage of time 
actually spent in participation in the 
average 8th grade room must be small. 

We may mention also the problem of 
voluntary control. Although America 
has contributed little enough to the psy- 
chology of volition, what it has con- 
tributed is typical—namely the finding 
of Bair (8) and others, that a large 
amount of excessive, and apparently 
futile, motor involvement is necessary 
before one can gain control voluntarily 
over a limited muscular segment of the 
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body. We know that a considerable 
overflow of effort is needed before fine 
skills can be differentiated, and before 
the individual can develop any satis- 
factory degree of self-determination. 

In the realm of modern therapy self- 
propelled activity plays an increasing 
part, as the ‘Rogers technique’ becomes 
more and more widely applied (29). 
Analogously, the Kenny treatment for 
infantile paralysis requires the patient 
to take more and more responsibility 
and to be more and more active, other- 
wise, it is discovered, the suggestions 
given by the therapeutist will not ac- 
complish their purpose (10). Angyal 
refers to the universal experience of 
psychiatrists that healthy ideas can be 
easily conveyed to the patient on the 
intellectual level without the slightest 
benefit accruing. The difficulty is to 
induce a state in which the idea “per- 
meates the personality and influences 
the behavior” (7, p. 326). In this war 
we have learned the importance of re- 
conditioning at the front, that is, of 
allowing the patient himself quickly to 
work out his own relations with the ter- 
rifying environment that shocked him. 

Facing the problem of reéducation in 
Germany, Lewin points to the impos- 
sibility of ideological conversion until 
requisite experience is available. “To 
understand what is being talked about,” 
he says, “the individual has to have a 
basis in experience.” No amount of 
verbal defining will convey the mean- 
ing of such concepts as ‘his Majesty’s 
loyal opposition’ or ‘fair play.’ To most 
Germans loyalty is identified with obedi- 
ence; the only alternative to blind 
obedience is lawless individualism and 
laissez-faire (24). 

One of the chief problems confronting 
the AMG to-day is to keep the inhabit- 
ants of liberated countries active in 
shaping their own destiny (5). Hand- 
outs beget apathy, and apathy prevents 
an interest in one’s own future. How 
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much better it was for Parisians to re- 
take their own city than for the Allies 
to have done all the work, handing over 
the finished product. In his excellent 
new book Mental hygiene, Klein ex- 
presses the point: “Without action there 
is no shift from the wish to the deed. 
There is motive, but no purpose. There 
is yearning without striving; hence the 
potential self-improvement dies still- 
born” (22, p. 319). To be sure, we 
must not over-simplify the problem of 
rescue and emergency relief for Eu- 
rope’s dazed and demoralized citizens. 
Yet the only rule to follow, so far as it 
is at all practicable, is to allow them to 
participate fully in their own rescue 
and rehabilitation. 


III. Activity Vesus PARTICIPATION 


Facts of this sort prove to us that 
people have to be active in order to 
learn, in order to store.up efficient 
memories, to build voluntary control, 
to be cured when they are ill, restored 
when they are faint. 

But implied in much American work 
is the proposition that one activity is as 
good as any other activity. Itis random 
movement, according to much of our 
learning theory, that brings the organ- 
ism to an eventual solution. And ac- 
cording to one experimentalist, “If the 
body muscles are tense, the brain reacts 
much more quickly and intensely, if 
they are relaxed, it may react weakly or 
not at all” (9, p. 23). The implication 
seems to be that tenseness of any kind 
makes for mental alertness. Activity 
as such is approved. 

Random movement theories of learn- 
ing, muscular tension theories of effi- 
ciency, speed theories of intelligence, 
and motor theories of consciousness do 
not make a distinction that seems to me 
vital, namely, the distinction between 
mere activity as such and true, per- 
sonal participation. 
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Before we examine this distinction as 
it affects psychological theory and prac- 
tice, I should like to point out that the 
self-same distinction occurs in the eco- 
nomic and social life of the common 
man. 

Take, for example, Citizen Sam who 
moves and has his being in the great ac- 
tivity wheel of New York City. Let us 
say that he spends his hours of uncon- 
sciousness somewhere in the badlands 
of the Bronx. He wakens to grab the 
morning’s milk left at the door by an 
agent of a vast Dairy and Distributing 
system whose corporate manceuvers, so 
vital to his health, never consciously 
concern him. After paying hasty re- 
spects to his landlady, he dashes into 
the transportation system whose me- 
chanical and civic mysteries he does not 
comprehend. At the factory he be- 
comes a cog for the day in a set of sys- 
tems far beyond his ken. To him (as to 
everybody else) the company he works 
for is an abstraction; he plays an un- 
witting part in the ‘creation of surpluses’ 
(whatever they are), and though he 
doesn’t know it his furious activity at 
his machine is regulated by the ‘law of 
supply and demand,’ and by ‘the avail- 
ability of raw materials’ and by ‘pre- 
vailing interest rates.’ Unknown to 
himself he is headed next week for the 
‘surplus labor market.’ A union official 
collects his dues; just why he doesn’t 
know. At noontime that corporate 
monstrosity, Horn and Hardart, swal- 
lows him up, much as he swallows one 
of its automatic pies. After more ac- 
tivity in the afternoon, he seeks out a 
standardized day-dream produced in 
Hollywood, to rest his tense, but not 
efficient mind. At the end of his day 
he sinks into a tavern, and unknowingly 
victimized by the advertising cycle, or- 
ders in rapid succession Four Roses, 
Three Feathers, Golden Wedding and 
Seagram’s which “men who plan beyond 
tomorrow” like to drink, 
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Sam has been active all day, im- 
mensely active, playing a part in dozens 
of impersonal cycles of behavior. He 
has brushed scores of ‘corporate per- 
sonalities,’ but has entered into intimate 
relations with no single human being. 
The people he has met are idler-gears 
like himself meshed into systems of 
transmission, far too distracted to ex- 
amine any one of the cycles in which 
they are engaged. Throughout the day 
Sam is on the go, implicated in this task 
and that,—but does he, in a psycho- 
logical sense, participate in what he is 
doing? Although constantly task-in- 
volved, is he ever really ego-involved? 

Now this problem is familiar to all of 
us, and one of the most significant de- 
velopments of the past decade is its en- 
trance into both industrial and social 
psychology. The way the problem has 
been formulated by industrial psycholo- 
gists is roughly this: 

The individual’s desire for personal 
status is apparently insatiable. Whether 
we say that he longs for prestige, for 
self-respect, autonomy, or self-regard, a 
dynamic factor of this order is appar- 
ently the strongest of his drives. Per- 
haps it is an elementary organismic 
principle as Angyal (7) and Goldstein 
(19) would have it; perhaps it is rather 
a distillation of more primitive biologi- 
cal drives with social competitiveness 
somehow added to the brew. For our 
purposes it does not matter. 

What the industrial psychologist has 
discovered is that when the work-situa- 
tion in which the individual finds him- 
self realistically engages the status- 
seeking motive, when the individual is 
busily engaged in using his talents, un- 
derstanding his work, and having pleas- 
ant social relations with foreman and 
fellow-worker, then he is, as the saying 
goes, ‘identified’ with his job. He likes 
his work; he is absorbed in it; he is 
productive. In short, in McGregor’s 
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terms he is industrially active; that is 
to say, he is participant (28). 

When, on the other hand, the situa- 
tion is such that the status-motive has 
no chance of gearing itself into the ex- 
ternal cycles of events, when the indi- 
vidual goes through motions that he 
does not find meaningful, when he does 
not really participate, then come re- 
bellion against authority, complaints, 
griping, gossip, rumor, scape-goating, 
disaffection of all sorts. The job-satis- 
faction is low. In McGregor’s terms 
under such circumstances the individual 
is not active; he is industrially reactive. 

In the armed forces, in federal em- 
ployment, in school systems, the same 
principle holds. Ordinarily those at the 
top find that they have sufficient com- 
prehension, sufficient responsibility, and 
sufficient personal status. They are not 
the ones who gripe and gossip. It is the 
lower-downs who indulge in tendency- 
wit against the brass hats, who com- 
plain, who go AWOL, become inert, or 
gang up against a scapegoat. When in 
actual combat, all the energies and train- 
ing, all the personal responsibility of 
which a soldier is capable, are called 
upon, then egos are engaged for all they 
are worth. Men are active; they have 
no time to be reactive; nor have they 
reason to be. 

Accepting this analysis as correct the 
problem before us is whether the im- 
mense amount of reactivity shown in 
business offices and factories, in federal 
bureaus, in schools, can be reduced, as 
it is when men at the front are using all 
their talents and are participating to 
the full ia life-and-death combat. 

We are learning some of the condi- 
tions in which reactivity does decline. 
Friendly, unaffected social relations are 
the most indispensable condition. Pa- 
tronizing- hand-outs and wage-incentive 
systems alone do not succeed. Oppor- 
tunities for consultation on personal 
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problems are, somewhat surprisingly, 
found to be important. And as mem- 
bers of this Society have shown, group 
decision, open discussion, and the re- 
training of leaders in accordance with 
democratic standards yield remarkable 
results. One of Lewin’s discoveries in 
this connection is especially revealing. 
People who dislike a certain food are 
resistant to pressure put upon them in 
the form of persuasion and request; but 
when the individual himself as member 
of a group votes, after discussion, to 
alter his food-habits, his eagerness to 
reach this goal is independent of his 
personal like or dislike (25). In other 
words, a person ceases to be reactive 
and contrary in respect to a desirable 
course of conduct only when he himself 
has had a hand in declaring that course 
of conduct to be desirable. 

Such findings add up to the simple 
proposition that people must have a 
hand in saving themselves; they cannot 
and will not be saved from the outside. 

In insisting that participation de- 
pends upon ego-involvement, it would 
be a mistake if we were to assume that 
we are dealing with a wholly self-cen- 
tered and parasitic ego that demands 
unlimited status, and power for the indi- 
vidual himself (33). Often, indeed, the 
ego is clamorous, jealous, possessive and 
cantankerous. But this is true chiefly 
when it is forced to be reactive against 
constant threats and deprivations. We 
all know of ‘power-people’ who cannot, 
as we say, ‘submerge their egos.’ The 
trouble comes, I suspect, not because 
their egos are unsubmerged, but be- 
cause they are still reactive toward some 
outer or inner features of the situation 
which are causing conflicts and inse- 
curity. Reactive egos tend to perceive 
their neighbors and associates as threats 
rather than as collaborators. 

But for the most part people who are 
participant in codperative activity are 
just as much satisfied when a teammate 
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solves a common problem as when they 
themselves solve it (26). Your ten- 
sions can be relieved by my work, and 
my tensions by your work, provided we 
are co-participants. Whatever our egos 
were like originally, they are now for 
the most part socially regenerate. Self- 
ish gratifications give way to codpera- 
tive satisfaction when the ego-bounda- 
ries are enlarged. 

Nowadays we hear it said by our own 
colleagues that Americans will never 
participate in a postwar world union 
unless it is shown clearly to be to their 
self-interest to do so. Undoubtedly the 
statement is true, but self-interest is 
highly extensible. A revealing study 
by Lt. Leighton conducted at a Japa- 
nese relocation center makes this point 
clear (23). 

When the Japanese were asked to pick 
cotton in nearby ranches to help save 
the crop, very few responded. The rea- 
son was that they were expected to do- 
nate all wages above $16.00 a month to 
a community trust fund, to be used for 
the common good. 

There was as yet insufficient com- 
munity feeling; the over-all trust fund 
seemed too big, too distant, too uncer- 
tain. All that happened was endless 
argument for and against the trust 
fund, while the cotton stood in the 
fields. 

At this point the schools asked to be 
allowed to go picking and to use the 
money for school improvements. This 
request was granted, and soon church 
groups, recreational societies and other 
community units showed themselves 
eager to go on the same basis; and the 
project was a success. 

What we learn from this study is that 
self-interest may not extend to include 
an object so remote and impersonal as 
a community trust fund, but may 
readily embrace school improvements, 
church and recreational centers. For 
most people there is plenty of ego- 
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relevance to be found in teamwork pro- 
vided the composition of the team and 
its identity of interest are clearly un- 
derstood. 

Americans will endorse international 
codperation in the future (as they do 
at the present moment) provided they 
continue to see its relevance to their 
own extended egos, and provided they 
feel that in some way they themselves 
are participating in the decisions and 
activities entailed. 


Nearly everyone will bear testimony © 


to the superiority of satisfaction that 
comes from successful teamwork as 
contrasted to solitary achievement. 
Membership in a group that has suc- 
cessfully braved dangers and _sur- 
mounted obstacles together is a mem- 
bership that is ego-involved, and the 
egos in question are not parasitic but 
are socialized. 

An important by-product of partici- 
pation, as I am using the term, is the 
reduction of stereotypes. Sam’s mind 
we can be sure was a clutter of false 
stereotypes concerning the Dairy com- 
pany, the transportation system, the ab- 
stract corporation for which he works, 
concerning economic laws, federal regu- 
lation, to say nothing of the tabloid 
conceptions begotten in Hollywood and 
by advertisers. Had he really partici- 
pated in his employment his notions of 
‘the Company,’ of surpluses, of labor 
unions would have become realistic. In 
recent years for some of us a job in 
Washington has happily shattered our 
previous stereotypes concerning sover- 
eignty, bureaucracy, and other alleged 
attributes of ‘the government.’ One of 
the favorable results of the war will be 
the fact that men who have shared a 
common destiny, participating together 
in bombing crews, in life-and-death as- 
saults, will at last be freed from their 
tabloid assumptions regarding the na- 
ture of Jews, Negroes, Catholics, and 
other American minorities. 





Gorpon W. ALLPorRT 


IV. PAarTIcIPpANT DEMOCRACY 


At the time of a presidential election 
we know that only about three in every 
five eligible voters go to the polls. At 
primary time the ratio is more likely to 
be one in every four. Yet voting is the 
irreducible minimum of participation in 
political democracy. People who do not 
vote at least once in four years are to- 
tally non-participant; those who vote 
only in a presidential election—these 
comprise at least a third of all voters— 
are scarcely better off. And if we 
wished to complicate matters we might 
ask whether those who go to the polls 
are really participating with the deeper 
layers of personality, or whether their 
voting is, so to speak, a peripheral ac- 
tivity instigated perhaps by fanfare or 
by local bosses. It would not be hard 
to prove that participation in political 
affairs, as well as in industrial, educa- 
tional, and religious life, is rare. In 
this respect most people resemble Citi- 
zen Sam. 

Two contemporary social psycholo- 
gists have concerned themselves deeply 
with this problem. They see that in- 
creasingly since the days of the indus- 
trial revolution individuals have found 
themselves in the grip of immense forces 
whose workings they have no power of 
comprehending, much less influencing. 
One of the writers, John Dewey, states 
the problem in this way: 

“The ramification of the issues before 
the public is so wide and intricate, the 
technical matters involved are so spe- 
cialized, the details are so many and so 
shifting, that the public cannot for any 
length of time identify and hold itself. 
It is not that there is no public, no large 
body of persons having a common in- 
terest in the consequences of social 
transactions. There is too much pub- 
lic, a public too diffused and scattered 
and too intricate in composition” (15, 
p. 137). 
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Dewey has spent many years seeking 
remedies for this situation. Chiefly he 
has laid emphasis upon the need for 
face-to-face association, for evolving 
democratic methods within school and 
neighborhood so that citizens may ob- 
tain in their nerves and muscles the 
basic experience of relating their activi- 
ties in matters of common concern. 
Some political writers, e.g., Mary P. Fol- 
lett (16), have held that the solution 
lies in reconstituting political groups on 
a small enough scale so that each citizen 
may meet face-to-face with other mem- 
bers of a geographical or occupational 
group, electing representatives who will 
in turn deal face-to-face with other rep- 
resentatives. Though the town may no 
longer be the best unit for operation 
the spirit of the town-meeting is thus 
to a degree recaptured. “Democracy,” 
says Dewey, “must begin at home and 
its home is the neighborly community” 
(15, p. 213). 

Central to Dewey’s solution also is 
freedom of publicity. To obstruct or 
restrict publicity is to limit and distort 
public opinion. The control of broad- 
casting and of the press by big adver- 
tisers is an initial source of distortion. 
Other groups need freer ventilation for 
their views, in order to reduce rigidity, 
hostility, and reactivity. 

The second social psychologist, F. H. 
Allport, states the problem rather dif- 
ferently. He asks how an individual 
enmeshed within innumerable cycles of 
activity all imposed upon him from 
without can retain his integrity as a 
person? Like Sam, he finds himself a 
cog in countless corporate machines. 
State, county, federal governmental sys- 
tems affect him, as do economic cycles, 
the impersonal systems known as pri- 
vate enterprise, conscription in wartime, 
social security; so too city transporta- 
tion, milk production and delivery, con- 
sumption, housing, banking. But he 
does not affect them. How can he? 
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F. H. Allport points to an inherent con- 
tradiction that seems to lie in Dewey’s 
position (1, Ch. 5). The latter hopes 
that the individual will participate in 
every public that his own interests cre- 
ate in common with others. That is to 
say, Sam should join with others who 
are affected by the same municipal, 
banking, transporting, feeding, housing 
cycles and work out common problems. 
But Sam would be a member of hun- 
dreds of segmental types of public. 
And in dashing from one ‘common in- 
terest’ meeting to another, he would not 
find his interests as an individual truly 
fulfilled by being partially included in 
multiple groups. He would still be a 
puppet of many systems. As complexi- 
ties increase under modern conditions, 
total inclusion of the personality in spe- 
cialized publics becomes increasingly 
difficult to achieve. 

Like Dewey, F. H. Allport has given 
various suggestions for the solution of 
the problem, but chiefly his emphasis has 
been upon the creation of a scientific 
spirit in the common man encouraging 
him to call into question the corporate 
fictions, the sanctity of the economic 
cycles, which, unthinkingly, he takes for 
granted. By questioning the trans- 
cendental reality commonly ascribed to 
nationhood, to ‘consumer competition,’ 
to institutional fictions, and by substi- 
tuting direct experience with the ma- 
terials affecting his life, the individual 
may himself eventually work out a 
measure of integrity and wholeness 
within himself (2). 

Both Dewey and F. H. Allport seem 
to agree that the only alternative to a 
keener analysis of the behavioral en- 
vironment and more active participa- 
tion in reshaping it, is to give way pro- 
gressively to outer authority, to uni- 
formity, to discipline, and dependence 
upon the leader. This battlefield exists 
here and now within each of us. The 
answer to growing complexity in the 
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social sphere is renewed efforts at par- 
ticipation by each one of us, or else a 
progressive decline of inert and unques- 
tioning masses, submitting to govern- 
ment by an élite which will have little 
regard for the ultimate interest of the 
common man. 

Now, drawing together the threads of 
this problem, we are confronted with the 
following facts: 


1. Since the industrial revolution there 
has been increasing difficulty on the 
part of the ordinary citizen in com- 
prehending and affecting the forces 
which control his destiny. 

2. Potentially the individual is a mem- 
ber of many, many publics, defined 
as groups of people having a com- 
mon interest, for example, as voters, 
motorists, veterans, employers, con- 
sumers, co-religionists. 

3. No public includes all of an indi- 
vidual’s interests. 


To these facts we add our earlier con- 
clusions, namely, that 


4. Activity alone is not participation. 
Most of our fellow citizens spin as 
cogs in many systems without engag- 
ing their own egos even in those ac- 
tivities of most vital concern to them. 

5. When the ego is not effectively en- 
gaged the individual becomes reac- 
tive. He lives a life of ugly protest, 
finding outlets in complaints, strikes, 
above all in scapegoating; in this con- 
dition he is ripe prey for a demagogue 
whose whole purpose is to focus and 
exploit the aggressive outbursts of 
non-participating egos. 


V. Towarp A SOLUTION 


It is risky indeed to suggest in a few 
words the solution of such an immense 
social problem. Certainly it will re- 
quire the combined efforts of educators, 
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statesmen, and scientists to rescue the 
common man from his predicament. 

But from our preceding discussion 
one line of thought stands out as par- 
ticularly helpful. 

Is it not true that all of us find 
coercive demands upon our motor sys- 
tems imposed by the corporate cycles in 
which we move, generally without seri- 
ous frustration resulting? Speaking for 
myself, only the outer layers of my per- 
sonality are engaged in my capacity as 
automobile owner, insurance holder, 
Blue Cross member, consumer of cloth- 
ing, patron of the IRT. Perhaps, you 
say, ( should be more interested in these 
cycles, but I reply one must choose, and 
other things are more important to me. 
In this age of specialization all of us are 
willing to delegate expert functions to 
experts. We simply cannot be bothered 
about the innumerable technical aspects 
of living that are not our specialty. To 
be sure, in matters of broad political or 
ethical policy-making the story is dif- 
ferent; we cannot so easily avoid re- 
sponsibility. Political reforms making 
possible good schools, recreation, and 
health are presumably the concern of all 
people. National policy in securing a 
lasting peace is a matter of great mo- 
ment for each one of us. But even 
among these broad social and political 
issues I find some that excite me more 
than others. 

What I am saying is that I cannot 
share Dewey’s dismay at our failure to 
create innumerable self-conscious pub- 
lics wherever there are common inter- 
ests. In the first place, these publics 
need operate only on the broadest 
policy-forming level; and, in the second 
place, a relatively few members of a 
group can often serve adequately as 
representatives of others who are like- 
minded. I do not mean that a few pub- 
lic. spirited citizens should do all the 
work. There should be wider distribu- 
tion of responsibility. But my point is 
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that talents differ. What warms one 


ego chills another. 

Now assuming that the major fields 
of activity open to all normal people 
are the economic, the educational, rec- 
reational, political, religious and do- 
mestic, we might assert that a healthy 
ego should find true participation in all 
of them. Or allowing one blind spot to 
the bachelor, to the constitutional hater 
of sports or of politics, to the agnostic, 
there is still need for a balanced diet 
of participation in, say, five fields. 

Against some such norm we might 
test our present situation. Do we find 
Citizen Sam truly participating in some 
one political undertaking; in some one 
of his economic contacts (preferably, of 
course, in his job where he spends most 
of his time); is he really involved in 
some religious, educational, recreational 
pursuits, and in family affairs? If we 
find that he is not actively involved in 
all of these areas of participation, we 
may, as I say, grant him a blind spot 
or two. But unless he is in some areas 
ego-engaged and participant his life is 
crippled and his existence a blemish on 
democracy. 

In brief, it is neither possible nor de- 
sirable that all of our activities and con- 
tacts in our complex social order should 
penetrate beneath the surface of our 
personalities. But unless we try de- 
liberately and persistently to affect our 
destinies at certain points, especially 
where broad political policies are con- 
cerned, and in some of the other repre- 
sentative areas of our life, we are not 
democratic personalities, we have no 
balance or wholeness, and society under- 
goes proportionate stultification. 


VI. New DrrectTIons For SOCIAL 
PsyYCHOLOGY 


Returning to our starting point, my 
contention is that the earlier emphasis 
of American psychology on motor ac- 
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tivity as such is now changing into an 
emphasis upon ego-involved. participa- 
tion. As time goes on it will mark in- 
creasingly the essential differences that 
exist between movement initiated at the 
surface level and at the deeper levels of 
personality (3). To do so will not be 
to abandon our dependence on the so- 
cial climate in which we work. Quite 
the contrary: at last the genius of 
American psychology will be brought 
into line with the century of the com- 
mon man (17). 

What concretely are the roles that 
psychologists will play in this process? 
At least half a dozen can already be 
fairly well defined: 

1. To those who serve in some con- 
sulting or guidance capacity Citizen 
Sam will come as a client. He will have 
this symptom or that—perhaps _ re- 
sentment, depression, bewilderment, or 
apathy. Among college students, a cer- 
tain unpublished study suggests that 20 
per cent are apathetic, complaining that 
they have no values whatever to live by. 
It calls for great therapeutic skill to 
lead such clients to commit themselves 
unreservedly to something. I have sug- 
gested that a balanced personality needs 
deep-rooted participation in all or most 
of the six spheres of value: the political, 
economic, recreational, religious, cul- 
tural-scientific, and domestic. But com- 
mitments cannot be too comprehensive. 
It is not politics or economics as a whole 
that evokes participation, but merely 
some one limited and well-defined issue 
in the total sphere. The democratic 
personality needs to influence some but 
not all of the factors that influence him 
in representative fields of his activity. 

2. The consultant may go one step 
further. Sam should feel not only that 
he is a citizen participating at crucial 
points in common activities, but he 
should be oriented as well toward the 
inner crises that will occur, for example, 
in middle age when vitality recedes, 
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when his furious activity can no longer 
be sustained, when he faces old age and 
death itself. Sam, if I may put it in 
this way, needs to find that metaphors 
and images are more important ulti- 
mately than motor gyrations. In other 
words, the consulting psychologist has 
responsibility for encouraging subjective 
richness in personality. For in the 
broader sense participation extends be- 
yond the days when active citizenship is 
possible. The ego needs to be whole- 
somely attached to life even after effi- 
ciency of action declines. 

3. Industrial psychologists and group 
workers have already found a reward- 
ing line of work in educating manage- 
ment, foremen, and employees in re- 
spect to the conditions that increase 
efficiency through participation in the 
job. The same type of effort is also 
yielding returns in other directions— 
especially in recreational and educa- 
tional enterprises. 

4. I would call attention specifically 
to the forum movement in this country 
which is one of the symptoms of the 
common man’s awakening. Problems of 
group discussion lie at the very core of 
social psychology, and we shall do well 
to seize the opportunity now offered for 
investigation and social action in this 
field. I suggest that public opinion polls 
be geared to these neighborhood discus- 
sion meetings. Opinion recorded cold on 
a front porch is likely to be different and 
less enlightened than that recorded after 
an hour’s participation in a people’s 
policy forum. 

5. As teachers, both in college and in 
adult centers, we have a job to do in 
encouraging the participation of the 
public in the progress of science itself. 
The layman now finds it impossible to 
keep pace with science. Dazed by the 
benefits of radio, auto, airplane and 
vitamins, all of which regulate his life, 
he stands on the sidelines and cheers as 
the procession of science goes by. He 
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has little real contact with the material 
from which his life is fashioned and 
little understanding. Exhibitions, dem- 
onstrations, and simplified experiments 
will help him understand (2). But the 
layman needs even more; he needs to 
know how to control the applications of 
science. While bestowing upon him 
many blessings, science has also given 
its bounty to tyrants and to the self- 
appointed élite, with the result of fabu- 
lous fortunes for the few, slums and 
squalor for the many, violent wars and 
suffering beyond endurance. The com- 
mon man has not chosen these conse- 
quences. He was never consulted, was 
never participant in guiding the appli- 
cations of science. 

It would not be difficult to expand 
this list of services that psychology can 
provide in leading the common man into 
more effective participation during the 
democratic renaissance that lies ahead. 
The fact that so many of us have had 
active war experience guarantees that 
devices and techniques, as well as the 
requisite purpose, are available for this 
work. 

Before listing my sixth and last sug- 
gestion, may I digress for a moment to 
call attention to the present training 
that psychologists are obtaining as par- 
ticipants? 

VII. PsycHoLocists As PARTICIPANTS 


The Office of Psychological Person- 
nel tells us that within the current year, 
approximately one-quarter of the 4500 
psychologists listed are in the armed 
forces (64 per cent if we count only 
male psychologists between 18 and 38); 
another quarter works full or part time 
for the federal government or war agen- 
cies (27). Impressive as these figures 
are they do not include many others 
who are closely linked to the common 
effort through unreported community 
work and personal sacrifice. On the 
other hand, to be sure, some nominally 
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engaged in war work may be mere 
idler-gears accomplishing little. Though 
they spin in the total chain their egos 
are not engaged. For the most part, 
however, the involvement is authentic 
and the experience gratifying. 

One wonders what the youthful por- 
tion of the profession will do with their 
training. Some have lost their taste for 
academic life and will remain in ‘practi- 
cal’ work. Among those who return to 
teach we can anticipate that the content 
and form of their instruction will be af- 
fected by their experiences. One of our 
ablest young social psychologists writes 
me that he intends, if it can be ar- 
ranged, to teach six months in the year 
and spend the other six in an advertis- 
ing business where social psychology is 
put into practice. In doing so he is not 
forsaking science; quite the contrary: 
he knows that only by observing the in- 
stallation of psychological science can 
its facts be separated from its fantasies. 

What the war has done for the ma- 
jority of social psychologists is to pro- 
vide them with a direction for future 
work, a direction that will not be lost 
in our generation. Committed to ad- 
vancing democracy, we have found tools 
to work with, specialties that we mean 
to continue to use. There are polling, 
content analysis, group decision, leader- 
ship training, devices for alleviating 
minority tensions, and many other use- 
ful techniques. 

There are also negative lessons we 
have learned. One of these has im- 
pressed me constantly since, the excited 
summer of 1940. I dare say we have 
all had the experience of seeing plans 
manufactured too rapidly. Most of the 
blue-prints we drew up have become 
waste paper. Quick and alert minds 
meet in a committee; good rapport is 
established; solutions are rapidly de- 
signed at the verbal level. They are 
plausible solutions, and often seem much 
better than the policies and practices 
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that eventuate under the auspices of less 
expert groups. An example of what I 
mean is the 500 page blue-print pre- 
pared by the Committee for National 
Morale early in 1941 for a Federal 
Morale Service. It seemed like a more 
adequate plan than the stammering se- 
ries of arrangements that followed, the 
OFF, COI, OSS, OWI. But obviously 
the blue-print was not geared to politi- 
cal realities. How many other plans 
fail because they are not suitable to the 
existing situation? 

Granted that plans of men, like those 
of mice, ‘gang aft agley,’ should the 
plans of social scientists suffer as large 
a proportion of casualties as they do? 
There are plans for community work, 
plans for international codperation, 
plans for reorganization of a faculty, 
for postwar rehabilitation, for this and 
for that. My impression is that the 
plans devised by social psychologists are 
unusually fluent, plausible, and reflect a 
high ‘verbal factor.’ But for the most 
part these good intentions fail in ac- 
tion. Our thoughts leap heavenward; 
our muscles remain below. Conceding 
that intellectual leaders should often 
point to goals above present probabili- 
ties of attainment, that they should be 
didactic, imaginative, still the mortality 
rate of their plans in these times of crisis 
is too high. 

There are many occasions when an 
academic social psychologist evolves a 
bright idea, does the exploratory work, 
obtains rather convincing results on a 
limited scale, and then finds himself 
blocked in getting his ideas used. His 
participation is excellent up to a point, 
but it falls short of application—which 
means it falls very short indeed. The 
final chapter to the sad story is some- 
times that his ego ceases to be active, 
and becomes reactive. He feels frus- 
trated, becomes critical, bites at the 
brass hats, the Foundations, and lapses 
into apathy. 
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The roots of his difficulty are prob- 
ably three in number. (1) Though he 
has sensed a need, no responsible or- 
ganization has signified its intention to 
use his results. He has proceeded with- 
out adequate codperation and guidance. 
(2) He has not learned to write simple, 
convincing, action-compelling reports of 
his research. (3) He is too much of a 
solipsist, unable to realize that because 
results are fascinating and significant to 
him, they will not appeal to men who 
make policies and initiate action unless 
these men too are worried about the 
problem in question, and unless the re- 
sults reach them at the right time and 
in a clear way. 

A social psychologist must not ex- 
pect people to applaud his neat study 
because it is a neat study. Public 
policy will never mesh itself into the 
tempo of the laboratory or into the 
style of our technical journals. To be 
effective social psychology must go 100 
per cent of the way in meeting the de- 
mands of policy-forming agencies in re- 
spect to the content, the style, and the 
timing of its work. It is sad to note 
that our profession, by and large, is not 
adept at the task of installation, whether 
in government bureaus, industry, or the 
community. 

There are, of course, striking indi- 
vidual exceptions. In these fortunate 
cases the psychologist becomes effective 
because of his ability to combine in his 
own person the functions of both ‘fact 
finder’ and ‘operator’ (6, 31). 


VIII. Conciusion 


My final point is a plea that in fu- 
ture theoretical and systematic writing 
social psychologists give due considera- 
tion to the historical trend I have out- 
lined. Reduced to the briefest possible 
statement it is this: 

Half a century ago psychologists 
characteristically ascribed to the per- 
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sonality certain governing agencies: the 
will, the soul, the self, the moral senti- 
ments, or some other ruling faculty. 
Subsequent emphasis upon the motor 
processes, especially in America, re- 
sulted in a kind of entropy for person- 
ality. Being deprived of its self-policing 
functions personality seemed to dissolve 
into endless cycles of motor activity 
controlled by stimulus or by habit. 
Like a taxicab its successive excursions 
had little relation to one another. Then 
gradually some principles of self-regula- 
tion returned to psychology, a bit 
timidly and not too clearly, under the 
guise of ‘integration,’ ‘vigilance,’ ‘homeo- 
stasis.’ 

‘Ego-functions’ too were introduced to 
provide for a re-centering of personality 
with an increase in its stability. Ego- 
functions, as I have shown elsewhere, 
are of many kinds, and the ego is sus- 
ceptible of many definitions (3). 

Perhaps the most important distinc- 
tion concerns reactive ego-functions 
which are resistant, contrary, clamorous, 
as opposed to active ego-functions which 
find full expression in participant ac- 
tivity. When participating the indi- 
vidual discovers that his occupational 
manipulations grow meaningful; his 
community contacts are understood and 
appreciated. He becomes interested in 
shaping many of the events that con- 
trol his life. 

Participation, as opposed to periph- 
eral motor activity, sinks a shaft into 
the inner-subjective regions of the per- 
sonality. It taps central values. Thus 
in studying participation the psycholo- 
gist has an approach to the complete 
person. 

Random movement, derived from the 
sensori-motor layer of the personality, 
has too long been our paradigm for the 
behavior of man. It fails to draw the 
essential distinction between aimless ac- 
tivity and participation. The concept 
of random movement denies dignity to 
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human nature; the concept of participa- 
tion confers dignity. As American psy- 
chology increasingly studies the condi- 
tions of participation it will elevate its 
conception of human nature, an event, 
we can be sure, that will at last gratify 
the man in the street. 

In focusing upon problems of par- 
ticipation social psychology will also be 
advancing democracy, for, as Dewey 
has shown, the task of obtaining from 
the common man participation in mat- 
ters affecting his own destiny is the cen- 
tral problem of democracy. 

Skills learned by at least half our 
profession during this war are well-de- 
signed to carry out this purpose. Psy- 
chologists can employ them in diverse 
ways as consultants, group workers, per- 
sonnel executives, teachers, writers, and 
community leaders. And in following 
this road psychologists as individuals 
will find their own salvation, for—com- 
mon men that they are—they will dis- 
cover that they too are participating in 
the march of democracy. 
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THE DISCRIMINATION OF STIMULUS CONFIGURATIONS 
AND THE HYPOTHESIS OF AFFERENT 
NEURAL INTERACTION * 


BY CLARK L. HULL 


Institute of Human Relations, 
Yale University 


Il. INTRODUCTION 


Long ago William James called at- 
tention to the fact that a lion behind 
the bars of a cage presents a very 
different behavior situation from that 
of a lion in front of the bars. Ordi- 
nary observation abundantly confirms 
the generalization that organisms re- 
act to stimulus combinations, as such, 
as well as to the separate stimulus ele- 
ments making up the compound (9, 
10). A red light in a drugstore win- 
dow causes no retardation in the loco- 
motion of a pedestrian, but a red light 
above a street intersection causes him 
to halt; neither the red light alone nor 
the street intersection alone would, as 
a stimulus aggregate, halt locomotion, 
but the combination or configuration 
of both does so. When a person is 
riding in an automobile and approaches 
a red light at a street intersection, his 
behavior is different if he is behind the 
steering wheel than it would be if he 
were merely a passenger. In the 
former case the foot is removed from 
the throttle and may press down on 
the brake, but in the latter case, espe- 
cially if the passenger is in the rear 
seat, usually no foot movements at all 
occur unless an accident is threatened. 


1 Portion of a paper read before the staff of 
the Institute of Human Relations, January 
18, 1943 (2, pp. 99-103), somewhat revised, 
and supplemented with portions of a paper 
read before the same group on December 1, 
1941 (2, pp. 86-98), and a seminar memo- 
randum bearing the date of December 27, 
1943 (2, p. 179). The writer is indebted to 
J. F. Brown, W. O. Orbison, J. P. Seward, 
and K. W. Spence for criticizing a preliminary 
draft of the manuscript. 





The examples just given are all cases 
of differential response to identical ele- 
ments in simultaneous stimulus con- 
figurations. 

A second and closely related be- 
havioral situation involves temporal 
stimulusconfigurations. If, after suit- 
able instructions, I spell out the let- 
ters N-O, the literate subject reacts 
promptly by pronouncing the word 
‘No’; but if I spell out the letters 
O-N, the subject unhesitatingly pro- 
nounces the word ‘On.’ The same 
letters (stimulus aggregates) are em- 
ployed in both cases but their tem- 
poral order is different, 7.e., they con- 
stitute distinct temporal configura- 
tions. A situation possessing greater 
dramatic potentialities is that in which 
someone apologizes after stepping on 
our toes as contrasted with apologizing 
first and then stepping on our toes. 
The apology in the first case would be 
a courtesy, in the second it would be 
an affront. An experimental example 
of a temporal stimulus configuration is 
found in a sequence of musical notes 
making up a melody such as, ‘Home, 
Sweet Home.’ Humphrey has shown 
that subjects trained to respond to an 
isolated tone which appears repeatedly 
in this melody, but not to respond to 
certain other isolated tones which also 
appear in it, usually responded to none 
of the tones when they were presented 
in the temporal sequence of the melody 
itself (4, pp. 198, 237). 

These examples could be extended 
almost indefinitely. The ubiquity of 
stimulus configurations in adaptive 
situations really comes home to us 
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when we attempt to think of a natural 
example (or to devise an artificial one) 
where the combination or configura- 
tion of the stimuli as such plays no 
role whatever. This aspect of be- 
havior dynamics has been and still is 
greatly neglected, perhaps especially 
by psychologists trained in the 
British tradition. The Gestalt psy- 
chologists are unquestionably correct 
in stressing its importance. 


II. AN EXPERIMENTAL EXAMPLE OF 
STIMULUS-CONFIGURATIONAL 
DISCRIMINATION 


The essential nature of learning to 
discriminate between stimulus con- 
figurations is perhaps most sharply 
and unequivocally brought out in the 
controlled experimental procedures 
originally devised by the workers in 
Pavlov’s laboratory (7, p. 141 ff.). 
These experiments are especially iiiu- 
minating because they represent quan- 
titative results from the limiting case 


of stimulus configurational discrimina- 
tion, namely, that between the con- 
figuration and its essential compo- 
nents taken separately. Recently the 
Russian experimental procedures were 
adapted by Woodbury to the motor 


response of dogs (11). As our illustra- 
tive example we shall take Woodbury’s 
experiment employing the dog Dick, 
in which the stimulus configuration as 
a whole was positive, and the stimulus 
components were negative.” 

The dog stood on a laboratory table 
within a wooden stock or pen. Just 
in front of his head was a light wooden 
bar. Early in the experiment, when- 
ever the animal nosed this bar upward 


* Woodbury reports experiments on five 
dogs: one trained to discriminate between the 
component stimulus aggregates Sq and Sz, 
one trained positively to the simultaneous 
stimulus configuration, one trained negatively 
to the simultaneous stimulus configuration, 
one trained positively to the temporal stimu- 
lus configuration, and one trained negatively 
to the temporal stimulus configuration. 
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an electromagnetic mechanism would 
release a cylinder of appetizing dog 
food, which dropped into the food dish. 
Later, a thin wooden shutter was 
lowered between the dog and the bar, 
and an auditory configuration con- 
sisting of a high-pitched buzzer (Sz) 
and a low-pitched buzzer (Sz) was in- 
troduced. On the positive trials the 
two buzzers would be sounded simul- 
taneously; then the shutter would be 
lifted and the bar exposed, the dog 
would nose the bar upward, the food 
would rattle down the chute into the 
food dish, and the dog would eat it 
greedily. On other occasions one or 
the other buzzer would be sounded 
alone, after which the shutter would 
be raised exactly as with the full con- 
figuration. In this latter case, how- 
ever, if the dog nosed the bar the 
apparatus would give no food. Out of 
each 100 trials, 50 were positive with 
the configuration followed by rein- 
forcement, and 50 were negative with 
one or the other of the stimulus com- 
ponents, 25 of each, followed by no 
reinforcement. The three types of 
stimuli were delivered according to 
a carefully planned randomization. 
This alternate reinforcement of the 
reaction to one stimulus arrangement 
and non-reinforcement of the reaction 
to a contrasted stimulus arrangement 
is called differential reinforcement. 

Woodbury’s results show that this 
type of learning is rather difficult for 
dogs. After some 1300 trials, how- 
ever, the animal had approximately 
perfected the discrimination. The 
figure shows the course of the positive 
learning for the compound or configur- 
ation, and of the negative learning for 
each of the components. 


III. A CONVENTIONAL But FALSE 


ANALYSIS OF CONFIGURATIONAL- 
‘ DISCRIMINATION LEARNING 


We may now turn to the intriguing 
question of how the learning repre- 
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Graph showing the course of the learning by Woodbury’s dog Dick of an auditory configura- 
tional discrimination, in which the compound made up of the high- and the low-pitched buzzers 
presented simultaneously (HL) was positive, and the separate components (H and L) were 


negative. (Adapted from Woodbury, 11.) 


sented in the figure is to be explained. 
According to what principles does it 
take place, i.e., from what principles, 
if any, may it be deduced? It has 
frequently been supposed that this 
type of learning cannot be explained 
by means of behavioristic, non-men- 
talistic principles. Indeed, up to quite 
recently this view has been practically 
undisputed. Unfortunately the logic 
behind this conclusion has been so 
clouded with metaphysical and other 
vague and irrelevant considerations 
that the exact grounds for it have 
not been entirely evident. In order 
to make them quite explicit we shall 
begin our exposition of the theory 
of the discrimination learning of stim- 
ulus configurations with a quantita- 
tive theoretical analysis which takes 
this mistaken approach and, natur- 
ally, eventuates in this erroneous con- 
clusion: 

1. Let it be assumed that through 
learning, the stimulus compound in 
the experiment just described, Sy and 
S,, has been conditioned to reaction, 
R, to the extent of 80 units, 7.e., 


rot ---7+R = 80 units of reaction 
L potential, 


where Sy is the stimulus produced by 
the high-pitched buzzer and S,z is the 
stimulus produced by the low-pitched 
buzzer, and where the combination, 
Su 
Sx 
ous presentation of Sq and Sz. 


2. This means that, 


} or { o , represents the simultane- 


potential 
S,---?R = 40 units of reaction 
potential 


te -—-—-—+R = 40 units of reaction 


Total = 80 units of reaction 
potential. 


3. Next, by unreinforced reaction 
evocation, 


Sa~-~- tk 


taken by itself is gradually reduced by 
experimental extinction to a strength 
of zero, and, in a similar manner, 


Si--->R 


is also reduced to a strength of zero. 
4. It follows from (3) that when Sy 
and Sz are subsequently presented to- 
gether, their combined strength for the 
evocation of R will be zero, 7.e., 
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Sux ---?R = 0 units of reaction 
potential 
S,---2?R = 0 units of reaction 
potential 


Total = 0 units of reaction 
potential. 


5. But a habit of zero strength can- 
not mediate action (1, p. 344). 

6. It accordingly follows from (4) 
and (5) that when the components of 
a configuration have no power to 
evoke a reaction, the stimulus con- 
figuration resulting from their com- 
bination will also have no power to 
evoke the reaction. 

7. But this conclusion is patently 
false because, as shown in the figure, 
the dog really did learn to perform the 
discrimination. Therefore something 
must be seriously wrong with one or 
more of the assumptions upon which 
the analysis is based. 


And so it has frequently been con- 


cluded that a non-mentalistic, objec- 
tive, or so-called ‘mechanistic’ or 
‘atomistic’ psychology is necessarily 
inadequate for the explanation of 
configurational-discrimination learn- 
ing and of the differential reaction to 
stimulus configurations in general.* 


iV. A More ADEQUATE ANALYSIS OF 
CONFIGURATIONAL-DISCRIMINATION 
LEARNING 


It is true that the analysis of con- 
figurational learning just given is quite 
inadequate and that this fact does re- 
veal a serious inadequacy in the as- 
sumptions upon which the deduction 
was based. It does not follow from 


* The author has not been able to under- 
stand exactly what the terms mechanistic and 
atomistic mean when applied to behavior 
theory. However, the ultimate question is 
not whether the principles of a system are 
mechanistic, atomistic, field-force, phenom- 
enalistic, or holistic. It is solely: Do the 
principles mediate a quantitative deduction of 
the relevant phenomena? 


this, however, that all non-mentalistic 
approaches are similarly ineffective. 
We proceed now to present an analysis 
which, while by no means offered as 
the last word on the subject, is be- 
lieved to mark a definite advance over 
the preceding one. 

1. At the outset it is to be noted 
that associative connections are not 
conceived as being set up directly be- 
tween stimuli (S) and responses (R); 
the connections between stimuli and 
responses are believed to be indirect, 
the intervening links being afferent 
and efferent neural impulses, s and r, 
just as in the conventional accounts of 
neurophysiology. The relationship is 
conceived to be as represented by the 
following diagram: 


S——s---+r——R 


in which the arrow with the broken 
shaft represents the acquired associa- 
tive connection or habit, and the other 
arrows represent non-learned neuro- 
physiological connections. 

2. The next assumption which we 
need to take note of is that of afferent 
neural interaction (1, p. 42 ff.). This 
hypothesis is to the effect that all 
afferent neural impulses (s) which are 
active within the nervous system at 
any given time change one another 
more or less into a state represented by 
the symbol §.4 For example, in the 
Woodbury experiment, Sg and Sz 
when presented separately would yield 
the afferent impulses sq and sz, respec- 
tively, but when presented simultane- 
ously as a stimulus configuration they 
would result in Fg and §,. Now, Sz 
and sy are assumed to resemble each 


‘It is highly probable, as Kohler suggests 
(5, p. 132) that this interaction occurs in the 
gray matter of the nervous system, the most 
of which is found in the brain. The term 
afferent in the expression, ‘afferent neural 
interaction,’ refers to the neural impulses 
mainly involved, rather than to the point at 
which the interaction presumably occurs. 








————————————— 
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other in that both fall on the same 
generalization continuum, but to differ 
in that a reaction conditioned to one 
will be evoked by the other with a 
greater or less diminution according to 
the amount of afferent neural inter- 
action that has occurred. Thus the 
functional consequences of afferent 
neural interaction are thought of in 
the molar conceptual framework of 
stimulus generalization.® 

3. From the foregoing it follows 
that the quantitative reaction evoca- 
tion situation assumed by the false 
analysis given above becomes trans- 
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there will be a loss of 50 per cent in 
reaction evocation potential. On this 
assumption, then, we have 


Sa - —-—>r—— R = 50 per cent of 
40 units, or 
20 units, 

and 

SL --->%r—— R = 50 per cent of 
40 units, or 
20 units. 


6. Now, sg and sy, are the afferent 
impulses which evoke the reactions 
extinguished during the process of dif- 


formed into: ferential reinforcement. This means 
Su —— $4 -- ->r—— R = 40 units of reaction potential 
St —— §, --->r—— R = 40 units of reaction potential 


Total = 80 units of reaction potential. 


4. But, by (2), in the separate pre- 
sentations of Sy and S, during the 
extinction process there results: 


Su ——> Su, instead of §g which by 
(3) was conditioned to r ———> R, 


and 


Si —— S1, instead of §, which by 
(3) was conditioned to r ———> R. 


5. Since §g and sq are on the same 
stimulus continuum (step 2), sg will, 
by the principle of stimulus generaliza- 
tion (1, pp. 183 ff.), tend to evoke R, 
but less strongly than would §g which 
was originally conditioned to it. Let 
us say that in the shift from Sy to sz 


5 It is well known, for example, that a reac- 
tion conditioned to one tonal frequency (5S;) 
such as 1000 vibrations per second, will be 
evoked by tones at other frequencies (SS) such 
as 1200, 1500, or 1800, though in general the 
strength of the tendency to such evocations 
decreases progressively as the difference (d) 
between the frequencies of S; and S; in- 
creases; specifically, this generalization gradi- 
ent is believed to be a negative growth func- 
tion of d when the latter is measured in j.n.d.’s 
(1, pp. 183 ff.). 


that only 20 units of habit strength 
will need to be converted into inhibi- 
tion by the extinction process associ- 
ated with Sg and S, respectively. It 
also means that when this inhibition is 
generated it will be conditioned to sq 
and sz, (1, pp. 281 ff.) and not to fy 
and §;, 1.e., 


Sg --—-—?JI = 20 units of inhibitory 
potential 

and 

sy ---—2?I = 20 units of inhibitory 
potential. 


7. But when the complete stimulus 
configuration, [A , is again presented 


following the extinction process, the 
afferent impulses active in the joint 
reaction evocation will be $y and §,, 
and not sg and s; which were involved 
in the extinction process. 

8. Now, inhibition generalizes with 
loss very much as does positive habit 
strength, and, so far as is now known, 
with the same steepness of gradient 
(1, p. 275). We accordingly assume 
that the inhibition generalizes from sy 








138 


and sz, back to Sq and §, respectively, 
also with a loss of 50 per cent. Thus 
50 per cent of the 20 units of inhibition 
attached to sg, or 10 units, will gen- 
eralize back to $y, and similarly 10 
units of inhibition will generalize from 
Sz to Fr. 

9. As a result, the 40 units of habit 
strength originally attached to §g by 
the conditioning process, will be di- 
minished to the extent of the 10 units 
of inhibition generalized to it from sy. 
Exactly the same reasoning will apply 
to §, and sz. From this it follows 
that we have as the reaction potenti- 
ality of the configuration at the con- 
clusion of the extinction process of the 
separate components, 
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is possible quite easily to derive in a 
quantitative manner the differential 
response of organisms to stimulus con- 
figurations, without resort to either 
mentalistic or phenomenalistic hy- 
potheses. 


V. QUANTITATIVE ASPECTS OF 
AFFERENT NEURAL 
INTERACTION 


It is to be noted that the novelty in 
the above derivation does not lie in 
any of the principles employed, but 
rather in their choice and the manner 
of their combination. Even so one 
of the principles, that of afferent neu- 
ral interaction, has been very little 
employed as yet in theoretical studies? 


40 — 10 = 30 units of reaction potential 


os — §g —- - - > 1 —— R = 40 — 10 = 30 units of reaction potential 


S$, 8, ---?*97—— R 


10. Accordingly we find that by the 
present analysis the process of differ- 
ential reinforcement ends with 60 
units of effective reaction potential, 
instead of zero units as by the false 
analysis given above. This, of course, 
is ample to yield prompt, vigorous, 
and regular reaction to the stimulus 
configuration, and yet no reaction 
whatever will be evoked by either iso- 
lated stimulus component.* Thus it 


* The reader should take note of the fact 
that the example of stimulus configuration 
discrimination learning just worked out has, 
in the interest of expository clarity, been 
somewhat over-simplified. In particular, the 
above computations have neglected the influ- 
ence of certain complex considerations such as 
the physiological summation (+) of excita- 
tory and inhibitory habit tendencies (1, p. 
223), and the presumptive existence of sub- 
threshold reaction potentials (1, p. 322 ff.). 
It is believed, however, that these factors are 
not of sufficient magnitude to alter materially 
the theoretical outcome under the assumed 
conditions. If a more meticulous derivation 


is desired it may be found elsewhere (1, p. 
349 ff.). 


Total = 60 units of reaction potential 


so that some elaboration of the matter 
here may not be out of place, particu- 
larly on the quantitative side. 

In Pavlov’s classical statement of 
this principle he remarks (7, p. 70): 


When the additional stimulus or its fresh 
trace left in the hemispheres coincides 
with the action of the positive stimulus, 
there must result some sort of special 
physiological fusion of the effect of the 
stimuli into one compound excitation 
partly differing from and partly resembling 
the positive one. [Italics ours.] 


In the italicized portion of this quota- 
tion, Pavlov clearly raises the question 


? Kéhler, more than anyone else, has em- 
ployed the principle, or one closely resembling 
it (5, p. 132; 6, p. 55). Tolman also has used 
an interaction principle according to which 
“stimuli Si, S,:S2, and S; +++ interacting 
among themselves” tend ‘‘as a whole to evoke 
the unified sign-Gestalt” (8, pp. 137-138). 
These words, coupled with their context, seem 
to suggest an interaction among the stimuli 
as distinguished from the afferent neural im- 
pulses released by the stimuli, though Tol- 
man’s usage of the term ‘stimulus’ may include 
both. 
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of the amount of afferent neural inter- 
action. So far as the present writer’s 
knowledge goes, this is the only spe- 
cific reference yet made by any writer 
to the quantitative aspects of this 
principle. 

Now, as science develops its theory 
tends inevitably to become quantita- 
tive. This means that before the 
principle of afferent neural interaction 
can be of much value in the behavior 
sciences, we shall need to know the 
major molar laws of its occurrence, 
i.€., it must be possible to determine 
how much interaction results in the 
various configurational conditions un- 
der which it is assumed to arise. We 
shall, for example, need to know the 
quantitative law of the amount of 
afferent interaction that takes place 
between neural impulses within the 
same receptor field; between those 
from different receptor fields; between 
the neural impulses arising from differ- 
ent intensities of stimulation; between 
those from stimuli which arise at dif- 
ferent distances from each other on 
the same generalization continuum; 
between old and young perseverative 
stimulus traces; and so on. So far as 
the present writer is aware, no quan- 
titative experimental work bearing 
directly on these problems has yet 
been reported in the reflexological, the 
behavioristic, or the Gestalt literature. 
Indeed, no method of measuring the 
amount of interaction and no unit for 
this measurement appear yet to have 
been proposed. As a tentative con- 
tribution to this end, the following 
suggestions are offered: 

It has already been pointed out 
(footnote 5) that the afferent neural 
interaction hypothesis has a molar 
setting of stimulus generalization. Let 
it be supposed, then, that the molar 
law of stimulus generalization has 
been determined with quantitative 
precision, and that it turns out to be 


s'Er = sEr X 10°‘ (1) 


where 


sEp is the potentiality of S (the 
stimulus originally conditioned) to 
evoke R, 

s‘Er is the potentiality of some 
other stimulus, S’ (which lies on the 
same stimulus continuum as 5S), to 
evoke R, 

jis an empirical constant depending 
upon the steepness of slope of the 
generalization gradient (here assumed 
to have the value of .0135), and 

d is the difference between S and S’ 
in j.n.d. units. 

On these assumptions, we may re- 
write equation 1 as 


vEr = ;Er X 10-*4 (2) 
where 


¥ represents the afferent neural im- 
pulses as originally conditioned to R, 
and 

§ represents these afferent neural 
impulses as changed through the in- 
troduction of a new stimulus element 
into the configuration, which would 
precipitate Pavlovian external inhibi- 
tion (1, p. 217 ff.). 

It is evident from the foregoing that 
just as d in equation 1 is a measure of 
the difference between S and 5S’, so in 
equation 2, d becomes a measure of the 
difference between § and $", #.e., of the 
amount of afferent neural interaction 
generated in a Pavlovian external- 
inhibition situation. It accordingly 
becomes desirable to express d as a 
function of the other elements in equa- 
tion 2. Thus we have, by easy stages: 











sEr 
vER = io ia 
sEr 
1074 = —— 
“4 vEr 

; i Er 

jd = log En 

| iEr 

See, vEr 

d= pat ; (3) 
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Next, let it be supposed that an ex- 
ternal inhibition experiment ° is set up 
from which the values of ;Ez and 7 Ee 
are determined, and that these values 
are found to be 50 wats and 40 wats 
respectively. We are now in position 
to calculate the value of d by substi- 
tuting appropriately in equation 3: 


50 
log 40 


~ 0135 


_ log 1.25 
~ 0135 


_ 09691 
~ "0135 


= 7.1785. 


Accordingly in the supposititious case 
before us, the afferent interaction ef- 
fect of introducing the new stimulus 
element into the stimulus configura- 
tion originally conditioned to R 
amounts to a little more than 7 j.n.d. 
units on the original S-generalization 
continuum. Thus we appear to have 
both a unit and a methodology for the 
measurement of afferent neural inter- 
action. 

If, upon experimental trial, the 
methodology sketched above should 
prove to be substantially sound, the 
way would presumably be open for 
the empirical determination of the nu- 
merous molar laws relating the amount 
of afferent neural interaction to the 
various factors within the stimulus 
configuration which produce it. For 
example, let it be supposed that we 
have six large groups of subjects and 
that each group is conditioned to one 


d 


® This is an experiment in which a reaction 
is first conditioned to a stimulus (S) and then 
S is presented to the organism in conjunction 
with S’ which supposedly is a neutral stimulus. 
Pavlov reports that the presence of S’ usually 
weakens the power of S to evoke the reaction 
earlier conditioned to it. 
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of a series of sound intensities in a 
constant known arhount (,ER); follow- 
ing this the groups are divided into six 
equal subgroups and each subgroup is 
subjected to external inhibition by one 
of six lights of different known intensi- 
ties. From the results so secured the 
residual reaction potential (,.Ez) can 
be determined. Ideally, the series of 
six tones and the series of six lights 
should be spaced at equal j.n.d. inter- 
vals on the respective continua. With 
these values available the amount of 
afferent neural interaction (d) may be 
calculated in each case by the use of 
equation 3. 

This experiment would yield a six- 
by six-way table of d-values as a joint 
function of the intensities of the six 
sound stimuli originally conditioned 
(S:) and of the intensities of the six 
interfering light stimuli (S:). Now, 
columns proportional to these d-values, 
if mounted on such a table, would de- 
termine a surface. An equation fitted 
to this surface, 7.e., 


d = f(Si, S2), (4) 


will evidently be a first approximation 
to the molar law of the amount of 
afferent neural interaction as a func- 
tion of the intensity of sound stimuli 
conditioned to the reaction and of 
light stimuli introduced into the origi- 
nal conditioned-stimulus configura- 
tions. By analogous procedures, nu- 
merous other molar laws governing 
the amount of afferent neural inter- 
action produced in stimulus configura- 
tions may presumably be determined 
experimentally.® 

® While the present article was in press, two 
reviews of the author’s recently published 
book (1) severely criticized the afferent neural 
interaction hypothesis. One reviewer re- 
marks, “ But in the principle of afferent neural 
interaction we have no way of estimating, for 
example, the degree of similarity between the 
compound afferent impulse and its component 
impulses, when taken separately. Any such 








DISCRIMINATION OF STIMULUS CONFIGURATIONS 


VI. SUMMARY 


That mammalian organisms respond 
to individual stimuli or stimulus ag- 
gregates, in part, according to the 
other stimuli which are acting at 
the same time or which have acted 
shortly before, is a matter of ordi- 
nary observation. Quantitative ex- 
periment has confirmed the soundness 
of these observations. Results se- 
cured by means of such investigations 
probably cannot be deduced either 
from the unsupplemented principles of 
the early behaviorism or from the un- 
supplemented principles of Gestalt 
Theorie. However, it has been found 
possible to derive configurational dis- 
crimination rather easily from a set of 
Pavlovian principles, even though 
Pavlov himself did not do this. The 
critical Pavlovian principle employed 
in this derivation which is not found 
among either the Watsonian or the 
Thorndikian principles is afferent neu- 
ral interaction. 





estimate must perforce be ad hoc, ... 
(Psychol. Bull., 1944, 41, pp. 642-643). In 
somewhat similar vein, the other reviewer 
says, “. . . it is desirable that the principle 
of afferent interaction should be operationally 
meaningful. . . . What is the difference pro- 
duced in ‘each’ afferent neural impulse? How 
much are afferent impulses modified, and what 
factors produce much or little effect? . . . it 
would be hard to find in psychology a principle 
that is more nearly meaningless than this one 
of Hull’s.” (J. genet. Psychol., 1944, 65, pp. 
25-26). While by no means as dissatisfied 
with the original formulation of the afferent 
neural interaction hypothesis as the reviewers 
quoted above, the author felt keenly the need 
of a unit of measurement and a mode of calcu- 
lating the amount of the effect in question. 
This led to a derivation of equation 3 and the 
related unit of measurement as early as De- 
cember 27, 1943 (2, p. 179). These are be- 
lieved to yield an acceptable operational 
definition and, together with the associated 
program of experimental research as sketched 
in section V above, may be expected to 
yield adequate methods of quantitative de- 
termination. 
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But before this promising principle 
can be of much scientific use the quan- 
titative molar laws according to which 
it occurs under various stimulus con- 
figurational conditions must be deter- 
mined experimentally. The attain- 
ment of these results, in turn, requires 
both a methodology and a unit of 
measurement. One basis for such a 
methodology is believed to lie in the 
Pavlovian experimental procedure de- 
signed to produce external inhibition; 
the amount of afferent neural inter- 
action which results from this experi- 
mental procedure may presumably be 
calculated by means of an equation 
derived from the empirical formula for 
stimulus generalization. The unit of 
measurement is found in the j.n.d. of 
the stimulus aggregate which under- 
goes the afferent neural interaction. 

This proposal is, of course, entirely 
programmatic as yet and a large 
amount of experimental work must be 
performed before it can be accom- 
plished. It is believed, however, that 
the potential importance of the matter 
is sufficient to warrant a very con- 
siderable expenditure of time and ef- 
fort. Moreover, this potentiality does 
not lie merely in the field of theory; 
there is considerable reason to believe 
that an adequate understanding of 
some of the more important practical 
educative processes of our schools in- 
volves stimulus configurations (3), and 
these cannot be understood until we 
know more about the quantitative 
laws of afferent neural interaction. 
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THE ASSOCIATION OF CERTAIN SOUNDS WITH 
PLEASANT AND UNPLEASANT MEANINGS 


BY EDWARD L. THORNDIKE 


I have made, for each of six lan- 
guages (English, German, Russian, 
Attic Greek, Finnish, and Hungarian), 
two lists of words which may be called 
P words (words of pleasant meanings) 
and U words (words of unpleasant 
meanings). The P words are such as 
mean strength, skill, beauty, success, 
dignity, sweet, nutty and fruity tastes, 
attractive colors and odors, soft and 
smooth touches, caresses, unthwarted 
play of body or mind, and other things, 
qualities, events, or conditions satisfy- 
ing to the majority of modern civilized 
men. The U words are such as mean 
weakness, clumsiness, ugliness, failure, 
meanness, sour, bitter, acrid and nau- 
seating tastes, disgusting smells, slimy, 
scratchy, and prickly touches, bodily 
injuries, frustrations, and other things, 
qualities, events, or conditions annoy- 
ing to most civilized men. Random 
samples from the English Lists are: 


P words :—adamant, affluence, ample, 
aureole, betroth, candid, champion, 
chiffon, claret, consecrate, crusade, 
darling, diapason, dynamo. 


U words:—adultery, anguish, bilious, 
blunder, bribe, callous, centipede, 
claw, connive, cower, croup, daub, 
decrepit, destitute. 


There were 6337 phonemes in the P 
words and 6498 in the U words. 


The German P and U words were 
obtained by taking the German equiv- 
alents of the English words. If there 
was doubt as to which of several Ger- 
man words was the best equivalent, 
two or three were taken. If there was 
no exact equivalent, the word which 
came nearest to being so was taken. 


The German P and U words yielded 
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8481 and 9088 phonemes respectively. 
The same procedure was followed with 
Greek words except that if I could 
not be sure of fairly close equivalence, 
no Greek word was taken, and that, 
in general, the stems, not the full dic- 
tionary entries, were used. The Greek 
P and U words yielded 4451 and 4736 
phonemes respectively. 

In the case of Russian, I simply per- 
used the entries in a Russian-English 
dictionary, recording the phonetic 
transcriptions of those which had not- 
ably pleasant or unpleasant meanings. 
There were 4578 phonemes from P 
words, and 4467 from U words, in 
Russian. The P and U lists for Finn- 
ish and Hungarian were selected for 
me by Dr. L. C. Tihany. The Finn- 
ish P and U words yielded 1226 
and 1094 phonemes respectively. The 
Hungarian P and U words yielded 
3040 and 2240 phonemes respectively. 

For each English phoneme we com- 
Pivu (i.e., the percentage 
which the number of occurrences in 
English words of pleasant meaning is 
of the occurrences in all the English 
words in the list), and find the di- 
vergence of the result from 50.6, which 
is what chance would give. The re- 
sults for the English words appear in 
Table 1, which shows that a1, al, 6, 3, 
and j were specially frequent in words 
of pleasant meaning (+10, +12, +13, 
+39, and +26, respectively); and 
that eo or 22a, A, au and were spe- 
cially frequent in words of unpleasant 
meaning (—13, —18, —15, and —12, 
respectively). Table 1 also gives for 
each phoneme the probability that 
chance could account for the diver- 
gence. Six of the forty-two prob- 
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TABLE 1 
THE RELATIVE FREQUENCY OF SOUNDS IN WorDS OF PLEASANT 
AND OF UNPLEASANT MEANING: IN ENGLISH 
Sound Dore 
P+o P+U pen 
from what chance 
IPA symbol English sample would give 
i as in pique +3 209 .22 
I as in pin -! 1095 .20 
e as in pen +9 336 001 
e as in elite, and 
7 pg ape +4 215 Al 
£2, 29 as in pair, care —13 16 -16 
ae as in pad —2 394 24 
at as in father +10 98 .025 
al as in find +12 165 .001 
a as the a in alive +6 1121 .000 
A as in cup —18 210 .600 
a: as in her —7 103 .08 
2 and 9: as in fog and in all —8 358 .001 
o and ou as in coat and go +9 236 .004 
au as in house —15 46 .016 
U as in full +1 18 48 
u as in rule -5 114 16 
jU and ju: as in use, hue, and abuse -—1 86 40 
oI as in boil +4 26 33 
p as in pup —4 392 .06 
b as in baby -8 340 .002 
f as in fluff —8 234 .007 
v as in very, save +8 176 018 
t as in tot —2 761 Pi le 
d as in did —6 503 .004 
6 as in thin, both +13 62 015 
v7) as in the, smooth +9 12 .26 
k as in kind, seek —7 607 .000 
g as in go, bag —8 217 .007 
m as in me, am +2 439 18 
n as in no, in +8 779 .000 
0 as ng in long, bringing —12 64 .023 
l as in land, coal +3 860 .07 
r as in run, try, fore +0 1037 .50 
s as in say, yes —3 810 .02 
z as in zero, breeze —2 109 .36 
§ as sh in she, rush —5 115 15 
3 as in measure, azure 4-39 9 .009 
j as y in young +26 33 .000 
h as in he, ahoy —4 121 19 
w as in will —2 113 35 
d3 as in judge +6 112 ll 
t§ as in church —2 84 37 





























ASSOCIATION OF CERTAIN SOUNDS 


abilities are infinitesimal, and eight 
more are under one in a hundred. 
For the facts as a whole to have oc- 
curred without some real agency asso- 
ciating certain sounds with pleasant- 
ness of meaning and certain other 
sounds with unpleasantness of mean- 
ing is utterly incredible. 

Tables similar to Table 1 have been 
made for German, Greek, Russian, 
Finnish, and Hungarian, but are not 
presented here for lack of space. In 
German, Greek, and Russian, as in 
English, chance is utterly unable to 

f h P X 100 F 
account for the P+U quotients. 
In German, 12 of the 37 probabilities 
are .01 or less, and six of them are 
infinitesimal. In Greek 4 of the 31 
probabilities are .01 or less, and two 
of them are infinitesimal. In Russian 
six of the 28 probabilities are .01 or 
less, and three of them are infinitesi- 
mal. In Finnish and in Hungarian 
there is perhaps one chance in a million 


P X 100 . 
that the Pru quotients could be 


accounted for by chance. The selec- 
tions of P and U words by Dr. Tihany 
included no words that did not date 
back at least a thousand years, in 
order to have the Finnish and Hun- 
garian lists independent of those for 
the other four languages. Conse- 
quently the numbers of phonemes 
would be smaller, and the probabilities 
by chance larger, than for English, 
German, Greek and Russian, even if 
the association between certain sounds 
and pleasantness of meaning were 
equally strong in all six languages. 

It may then be accepted that in 
each of the six languages investigated 
there is an association of certain 
sounds with pleasant meanings and 
of other sounds with unpleasant 
meanings. 

The association is indubitable, but 
it is not at all close. Counts of the 
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phonemes in many words at or near 
the two extremes of pleasant and un- 
pleasant meaning are needed to reveal 
it. It is not close enough to attract 
the attention of linguists or psycholo- 
gists. For example, the writer has 
had occasion to examine the thirty 
odd thousand commonest English 
words many times but had no expecta- 
tion of the association in question, 
until it occurred as a possible explana- 
tion of certain results of his experi- 
ments on euphony and cacophony in 
English words.! 

Since the association does exist, the 
questions arise: What sorts of sounds 
are associated with pleasantness of 
meaning? Whyarethey? Whatsort 
of sounds are associated with unpleas- 
antness of meaning? Why are they? 
The essential facts bearing on these 
questions are presented in Table 2. 
The most important hypotheses to 
consider are that sounds that are in- 
trinsically (1) pleasant to hear, (2) 
easy to hear, or (3) easy to make, or 
are (4) used in the instinctive vocal 
accompaniments of joy, contentment, 
approval, and courtship will be spe- 
cially selected or retained, or both 
selected and retained, in articulate 
words meaning pleasant things, quali- 
ties and events; and that sounds that 
are intrinsically less pleasant to hear, 
harder to hear, harder to make, and 
used in the instinctive vocal accom- 
paniments of pain, annoyance, frus- 
tration, fear and the like will oftener 
find their way to, and keep their place 
in, words of unpleasant meaning. 

There is no such emphatic variation 
in the intrinsic pleasantness among 
speech sounds as there is among tastes, 
smells, touches, and colors; and I have 
not found in the literature of lin- 
guistics, esthetics or psychology any 
substantial body of either fact or 


1 Reported in the Qwarterly Journal of 
Speech, April, 1944. 
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TABLE 2 


THe DirFERENTIAL FREQUENCY OF SouNDs IN WorRDs 
OF PLEASANT AND UNPLEASANT MEANING 
















































P x 100 
ey Agoreximate v0 a Divergence of P+u from what chance would give 
symbol tion of the sound. 
Sample 
English German Russian Greek Finnish | Hungarian 
I pin -1 + + 3 7 0 
i pique 3 7 1 16 15 
e pen 9 0 6 5 8 
e elite 4 18 4 11 2 
ae a in pad —-2 —13 
a+t+as: Ger. Lamm, lahm 10 3 0 2 —5 5 
al iin pine 12 —1 5 —3 
Q a in alive 6 —4 
A u in cup —18 
a: e in her —7 
) 9+ 0: | o in fog, a in all -8 4 2 —8 —2 
o + ou | coat, go 9 14 1 5 -7 
au house —15 —14 2 16 
U full 1 -4 3 —6 
u rule, Ger. Mut —5 4 —i1 14 —6 
oa = s.-— bo ill 4° —6 
Y Ger. fiillen 1 -2 —13 11 
y Ger. fihlen —6 —3 2 
¢ Ger. Héhle —6 —23 —2 
oe Ger. Hélle 0 
j Ger. jung 26 22 —3 —1 
h he, ahoy —4 6 7 —13 —6 
Pp pup -4 -4 8 —6 13 —1 
b baby -8 3 -1 —4 -5 
gut fluff -8 —6 2 —3 
v very, save 8 -5 3 4 -5 
t tot -2 3 -4 0 2 3 
d did —6 2 1 2 4 —6 
0 thin, both 13 4 
re) the, smooth 9 
K kind, seek —7 ~4 —1 —4 -7 5 
g go, bag —8 5 —1 1 —7 
¢ Ger. Ich 3 
x Ger. ach, Buch -—3 —16 -—7 
m me, am 2 0 1 2 9 2 
n no, in 8 -1 -1 1 6 1 
i) ng in bringing —12 —2 —-8 —10 3 
l land, coal 3 0 3 —2 6 4 
r run, try, fore 0 0 —2 —1 -9 —2 
8 say, yes —3 —2 5 1 1 2 
z zero, breeze —2 7 —26 1 
§ she, rash —5 —14 “—3 0 
5 measure, azure 39 Su —10 3 
d3 judge 6 -1 
ts tsetse 20 23 4 
ts church —2 1 12 
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opinion. Respectable opinions would 
probably put a and a: (as in German 
Lamm and lahm) high, and ae (as in 
English flat) low, among the vowels; 
and would put | high, and g, ¢ (as in 
Ich), x (as in ach), and t§ (as in church) 
low, among the consonants. 


P 
The P+U percentages are on the 


average in accord, but not in close 
accord, with these opinions. ae is low 
in English and Finnish but a (includ- 
ing a!) is not so high in general as 
I, i, e,e, aloro. lis high, but not so 
high as m or j (asin ja). g and x are 
low but ¢ and t§ are not. 

A rough idea of the influence of ease 
of hearing the sounds may be had by 





: P 
comparing the P+ yy Percentages for 


f, 6, s, §, h, ts, and t§, which are notably 
hard to hear, with those for the vowels 
and diphthongs. If all the languages 
are combined, f, §, and h are low, but 
6 and ts are very high, and s is above 
par. I, i, e, é,a, and o are high, but 
€9 OF afd, a€, A, 31, 9, aU, Y, y, ¢, and 
o1 are below par. So ease of hearing 
seems to be a very minor factor. This 
conclusion is supported also by the 


P. 
fact that the PiU percentages for 


b, d, 3, z, and 3 are on the whole no 
higher than those for p, t, @, s, and §. 

Nobody has ever ranked sounds 
fully or carefully for ease of saying; 
but on any reasonable basis, a diph- 
thong should be a bit harder than the 
average of its components, and d3 and 
ts should be harder than the averages 
of their respectivecomponents. Prob- 
ably also the vowels y and ¢ should be 
harder to say than a, o, or i by reason 
of requiring somewhat more compli- 
cated adjustments of the vocal organs. 
Using these test cases, we find that 
ease of saying a sound has something, 





wig P 
but not much, to do with its Pru 
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percentage. In about 45 per cent of 


‘ , Pei 
the ‘harder’ sounds P+ '*4s high 





as the average for the ‘easier’ sounds 
in the same language. 

If a general favoring of sounds 
pleasant to hear, easy to hear, and 
easy to make accounted for much of 


the iation, th a t 
e€ association, a FN feta 


ages for vowels should be much higher 
than those for consonants. Actually 
the difference is very small (0.25 if we 
use averages, and 2.0 if we use me- 
dians). 

There is little or no dependable 
evidence concerning differences be- 
tween the sounds used in instinctive 
expressions of joy, contentment, ap- 
proval, and courtship, and those used 
in pain, annoyance, frustration, fear, 
and disgust. Until somebody studies 
the sounds made by young children in 
the contrasted conditions, it seems idle 





to analyze our percentages 


P+U 
from this point of view; and I have 
not done so. I have, however, found 
evidence in an investigation of se- 
quences of sounds that the sounds of 
grunting and growling are linked to 
unpleasant meanings, and it may be 
that the facts for k, g, and x (as in 
German ach) in Table 2 are partly due 
to that linkage. 


P 
ee fF 
language seem to be caused in con- 
siderable measure by events in the 
history of that particular language. 
This conclusion is strongly supported 
by the lack of close resemblances be- 





percentages for any 





by ; 
tween the P+uU percentages in two 


different languages. 3 (as in azure), 
a highly favored sound in English, is 
strongly disfavored in Russian; j (the 
voiced lingual-palatal spirant, as y in 
young), highly favored in English, is 
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below par in Finnish and Hungarian; 
dyh h l t Be 
au and n ave the two lowest 57; 


percentages in English among sounds 
that occur with appreciable frequency 
in other languages of the six, but the 
former is very high in Finnish (+16) 
and is +2 in Greek; the latter is +3 
in Hungarian. The deviation meas- 
ures for 9 vary from —8 to +4 in the 
five languages for which it has a 
count; v is low in two, and high in 
three, of the five for which we have 
counts. The diphthong al scores +12 
in English, but —1 and —3 in German 
and Finnish. 

The best way to measure the 
amount of resemblance between one 
language and another in the associa- 
tion of sounds with pleasantness and 
unpleasantness of meaning is by a so- 
called ‘coefficient of correlation,’ which 
may vary from 1.00 for perfect re- 
semblance through 0 for no resem- 
blance to — 1.00 for perfect unlikeness, 
opposition or anatagonism. If we use 
the twenty sounds for which we have 
data in at least five of the languages, 
the median of the fifteen correlations 
of one language with another is only 
.26. If all the sounds that occur in 
any pair of languages are used to com- 
pute the resemblance of that pair, the 
median coefficient of correlation is .16. 

Inadequacy of data afflicts correla- 
tion coefficients in a peculiar way, 
causing the obtained coefficient to 
vary from the coefficient that more 
adequate data would have given 
toward zero. Whereas averages, me- 
dians, and the like are as likely to be 
raised as lowered by inadequacy in the 
data, positive correlations (i.e., re- 
semblances) are lowered thereby and 
negative correlations (i.e., antagon- 
isms) are raised. Consequently, if the 
selection of the P and U words had 
been omniscient, and had included 
every word above a certain level of 
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pleasantness of meaning and every 
word below a certain level of unpleas- 
antness and one in between, the corre- 
lations would have been somewhat 
higher, but not, I think so as to aver- 
age much over .40.?_ If the correlation 
between one language and another 
with respect to the association we are 
investigating is .40, less than a sixth 
of the causation of the association lies 
in something common to the two lan- 
guages, over five-sixths being some- 
thing peculiar to one language. 

We must conclude that the bulk of 
the association of sounds with pleas- 
antness or unpleasantness of meaning 
is caused by particular events in par- 
ticular languages. 

In one case, the association, in Eng- 
lish words, of a (u in cup) with un- 
pleasantness of meaning, a reasonable, 
and possibly an adequate, account of 
the events can be given. When the 
vowel sound of the negative prefix un 
changed to an, the a sound would be- 
come affiliated with unpleasant mean- 
ing, if the um- words were oftener of 
unpleasant than of pleasant meaning. 
They almost certainly were. For a 
count of the um- words in Sweet's 
Anglo-Saxon Dictionary shows 123 per 
cent clearly pleasant in meaning, 6 per 
cent probably pleasant, 27} per cent 
neutral, 11 per cent probably un- 
pleasant, and 43 per cent clearly un- 


* If each language made common use of ten 
times as many P and U words as it does use, 
and if my P and U words had been a random 
sampling of one out of every ten, the correla- 
tions obtained from the entire language would 
doubtless have been much higher than those 
obtained by me. In such a case a correction 
for the ‘attenuation’ of the correlations by the 
smallness of the sample can be made. That 
correction would not be relevant to the present 
inquiry, however, because our P and U lists 
are not small random samplings of large 
totals, but are nearly complete but imperfect 
samplings of al] common words of notably 
pleasant or unpleasant meaning (exclusive of 
borrowed words in Finnish and Hungarian). 
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pleasant. The clearly unpleasant are 
thus nearly 3} times as frequent as the 
clearly pleasant. The probably un- 
pleasant are nearly twice as frequent 
as the probably pleasant. 

By the general principles of associa- 
tionist psychology, the a sound, being 
thus affiliated with unpleasantness of 
meaning, would tend to be adopted in 
words of unpleasant meaning other 
than un- words, more often than in 
comparable words of pleasant mean- 
ing. The facts for changes in Anglo- 
Saxon words containing u, a, or y, 
Middle English words containing u, 
ou, or o, and Old French words con- 
taining u or ou show that this did 
happen to a measurable degree. 

For what follows I used a sample of 
English words consisting of all those 
on pages 1 to 5, 10 to 15, 20 to 25, etc. 
of the New Century Dictionary up 
through p. 1245, and all those on pages 
1252 and 1253, 1262, and 1263, etc., 
up through p. 1833. I recorded every 
word which the New Century reported 
as being derived from an Anglo- 
Saxon word containing u or i or y, a 
Middle English word containing u, ou 
or o, or an Old French word contain- 
ing u or ou.’ 

In this sample of words from the 
New Century Dictionary there are, for 
derivatives from Anglo-Saxon words 
in u or G and Middle English words in 
u or ou, taken together, 69 words with 
A, 18 of which (26.1 per cent) have un- 

* Omitting the following: (1) those words in 
which the original u was a part of the diph- 
thong au or eu, or of the combination qu, or 
gu equalling gw; (2) those in which the original 
© was a part of the diphthong oi, or oe; (3) 
those in which the original o or ou or u had 


some rare special sound; and omitting (4) 
words formed with un- or in- meaning ‘not.’ 
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pleasant meanings. There are 123 
words with some other sound than a, 
19 of which (15.4 per cent) have un- 
pleasant meanings. The probability 
of so great a difference occurring by 
chance is a little under 62 in a thous- 
and (.0618). 

The same is probably true of Anglo- 
Saxon words in y. There are, in my 
sample, only two in which y is replaced 
by a, one of which (50 per cent) has 
an unpleasant meaning. There are 73 
words in which y is replaced by some 
other sound than a. 13.7 per cent of 
these have unpleasant meanings. 

Middle English o is replaced by a in 
11 words of our sample, 3 of which (27 
per cent) have unpleasant meanings. 
It is replaced by some sound other 
than A in 121 words, 26 of which (213 
per cent) have unpleasant meanings. 

Old French u (or ou) is replaced by 
A in 35 words of our sample, 11 of 
which (31.4 per cent) have unpleasant 
meanings; and by some other sound 
than a in 166 words, of which 31 (18.7 
per cent) have unpleasant meanings. 
The facts for it are thus in general ac- 
cord with those for words from Anglo- 
Saxon and Middle English. 


The main finding of this investiga- 
tion, the selectivity of meanings in re- 
lation to sounds, seems to me a beauti- 
ful illustration of the potency of repe- 
tition and satisfyingness (more ex- 
actly, of the occurrence of a mental 
connection and the impact of the con- 
firming reaction upon it) operating, 
not emphatically and dramatically as 
in the Pavlov phenomenon or the 
Freudian mechanisms, but slowly, 
subtly, and variably, yet so as to pro- 
duce measurable results. 








PRIMARY AND SECONDARY BEHAVIOR 
BY H. HEATH BAWDEN 


I. INTRODUCTION 


Primary behavior we share with the 
lower animals; secondary behavior is 
characteristic of man. Primary be- 
havior is largely tropic, reflex, instinc- 
tive and emotional. It is a function 
chiefly of the gross musculatures and is 
integrated by the autonomic nervous 
system. Certain of the finer muscula- 
tures, especially the accommodatory ap- 
paratus of the sense organs, are found 
in the lower animals, but their function 
is limited to sense perception. They 
have not become, as in man, instruments 
of intellectual analysis. In man the ac- 
cessory muscles, such as the opticomo- 
tor, the articulomotor and the manual 
(especially the graphomotor), have 


played so large a part in the evolution 
of human intelligence and have been 
elaborated, as in the case of language, 


to such ramifications of detail, that it is 
relevant to say that man has fabricated 
a world of secondary behavior which is 
uniquely human. 

The manipulative function of the 
fingers, for example, doubtless began 
with grasping as our ancestor swung 
through the branches of the trees. As 
he descended to a pedestrian life it took 
the form of handling clubs and stones, 
chipping flints, scraping hides, using 
digging sticks, fashioning bows and ar- 
rows, making dugout canoes, shell fish- 
hooks, clay vessels, and spears and 
knives to fight with. And so on to the 
present time the manipulative function 
of the fingers has been extended in 
terms of the extra-organic projections of 
this function in tools, machines and the 
intricate technologies of machines that 
make machines. Doubtless at first a 
bone needle was used to pierce a hole in 
the pelt through which the thongs were 


drawn tight. Later a bronze needle, 
then a steel needle, a pedal sewing-ma- 
chine, and today the electric sewing-ma- 
chine and the factory mass-production 
loom. Similarly with the appearance 
of written language, secondary be- 
havior began with something like a quill 
pen, then a steel pen, the printing-press, 
the typewriter, the linotype and tele- 
type machines. Simian chatter and 
troglodyte grunts and glugs gradually 
became articulate speech as the second- 
ary behavior of the larynx and the ar- 
ticulomotor apparatus discriminatingly 
used different vowel sounds and shaped 
those sounds into consonantal forms by 
means of the mouth and throat and 
tongue and teeth. 


II. THe ANmmAL Way OF MEETING A 
S1tuaTION Is By THE ToTAL RE- 
SPONSE OF PRIMARY BEHAVIOR 


The difference between primary and 
secondary behavior is the difference be- 
tween total and discriminative response. 
We think with a small part of our past, 
says Bergson, but it is with our entire 
past that we desire and will and act. 
The responses and postures and sensi- 
bilities of our ancestors were not merely 
stages through which they passed, leav- 
ing them forever behind, but growths 
which have entered into the very sub- 
stance of our inheritance. If we could 
awaken the function which lies latent in 
the structure of an organ we should be 
able to reconstruct the history of be- 
havior much as the paleontologist is 
able to reconstruct an extinct skeleton 
from the study of a fossil bone. The 
structure which functions, with its ca- 
pacities for response accumulated 
through long ages by heredity and built 
up during the life-time of the individual 
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in habit—this structure is the reposi- 
tory of those trends and drives and ten- 
sions and retardations and accelerations 
which under suitable conditions of 
stimulation are released for action. 
Animal reaction is organismic, total. 
Even the discriminative and selective 
activities of man are but refinements of 
basic patterns. The typical emergency- 
responses of the lower animals are mass- 
reflexes—the immobility of shock, flight 
from threatened danger, combat with 
the enemy, pursuit of the food or sex 
object, ingestion of the food object, ap- 
propriation of the mate. The behavior 
of the animal, the savage and the child 
are alike in this respect. The ‘freezing’ 
of the rabbit is a paralysis of fear in- 
volving the entire organism. So is the 
‘death-feigning’ of the sooty tern when 
taken by surprise. A dog responds to 
your call not only by his bark but with 
his ears, the hair on his neck, the way 
he plants his fore-legs, and the wagging 
of his tail. Blushing and shame, when 
profound, sweep over the whole body. 
While civilized adults, among human 
animals, endeavor increasingly to sub- 
stitute the discriminative type of re- 
sponse for such primitive reactions, yet 
even in man there is frequent reversion 
to the emergency type of response in 
the crisis of fear, of anger, despair, 
desolation, jealousy, panic, war. And 
even in his normal experience, prevail- 
ing moods or attitudes partake of this 
total character, as when one says that 
he feels fit, is in good form, has plenty 
of punch, or when he says he is de- 
pressed, at low ebb, has no pep, is not 
up to it. A large part of what is called 
nervous disease is the persistence of 
food, sex, fear and rage reactions which, 
under our inhibitive civilized life, are 
not always permitted their consumma- 
tive termination. The grieving and 
querulousness, the agitation and anxie- 
ties of the neurotic are often little more 
than the prolonged suppressed flight and 
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fight and pursuit responses turned back- 
ward upon themselves and diffused 
throughout the vegetative system until 
practically every vital process is either 
slowed down or thrown into a state of 
abnormal excitability. The tenseness, 
uneasiness, lassitude, restlessness, ir- 
ritability, indigestion, constipation, diar- 
rhea, insomnia, nausea, hypertension 
and disturbed glandular secretion char- 
acteristic of such cases are interpreted 
by the psychopathologist as indirect 
non-adjustive total responses to baffling 
disadvantages and obstructions of fun- 
damental trends and major cravings. 

The child seems capable of entertain- 
ing but one idea at a time upon which 
he tends to act immediately. All of 
his ideas are ideomotor, passing over at 
once into action. And such action is sure 
to be of the nature of total response, 
since there has been no sufficient hesita- 
tion or inhibition by contrary tendencies 
to set up that deliberative process 
whereby such a response is analyzed 
into its component factors. The result 
is that in the child we feel no rift be- 
tween what he says and the way he 
says it—these forming a unitary whole 
of expression—whereas in the adult 
there is usually a marked disparity, so 
marked that we are accustomed to re- 
gard the way or manner as more re- 
vealing of the speaker’s true meaning 
than the manifest content of what he 
says. The child’s character is of the 
same consistency clear through, while 
we often feel in the case of the sophisti- 
cated adult that if we but scratch the 
surface we shall find a personality of a 
different sort just underneath. 

The articulate is built up within the 
inarticulate, the secondary within the 
primary behavior. However perfect the 
explicit intellectual expression, we al- 
ways feel the substrate of emotional pat- 
terns. This doubtless gives the sense 
of weight, importance and trenchancy to 
speech. On the other hand, the under- 
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lying trends and drives may contradict 
the overt expression, “Actions may belie 
the words.” “I can’t hear what you say 
because of the thunder of what you 
are!” Attitudes, gestures, mannerisms, 
tone, color, expression, emphasis, re- 
iteration, omissions, avoidances tell me 
much more truly your meaning than all 
your carefully chosen phrases. These 
tendencies toward total response lurk in 
the background of all our selective dis- 
criminations—activating those phanta- 
sies and reveries which often are the real 
springs of our conduct. Many a per- 
son’s creative work is instigated and 
sustained by the hope of personal praise 
or appreciation by some loved one, even 
when this is far from being technically 
expert. There are inner compulsions of 
a subtle sort which have inspired men’s 
conduct down through the ages which 
may not be left out of account in our 
economic interpretation of history. Man 
is economically determined, without 
doubt, even when he sets up, as guid- 
ing fictions, ideals of himself as war- 
rior, sage, prophet, saint, knight, scholar, 
scientist, citizen, but the personal-emo- 
tional-social ramifications of this eco- 
nomic motive are such as to give it a 
character different from that commonly 
ascribed to it. 

The simpler organisms have only the 
most generalized modes of response by 
which to cope with emergencies, inas- 
much as the differentiation of specific 
organs for perceiving and responding to 
the stimulus has not yet taken place. 
These generalized modes of response 
persist in the higher types in those 
fundamental trends which constitute the 
inherited capacities. Much of the be- 
havior of even the highest animals, in- 
cluding man, is still dominated by these 
general types of reaction, even where 
variability has reached a high degree of 
development. This is apparent in the 
fact that the first response to a vital 
situation is typically an emotional one. 
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Such total response takes place in ac- 
cordance with the all-or-none principle 
of nerve action; the slightest lowering of 
resistance at the crucial synapse sends 
the whole current like an avalanche 
down some final common path of re- 
sponse. 

The use of the accessory musculatures 
of manipulation and articulation for the 
building up of an impersonal technique 
of scientific thought has existed at the 
most for a few thousands of years, 
whereas the roots of our emotional life 
go back to the beginnings of organic 
behavior. A large part of the intel- 
lectual life goes on in terms of objective 
symbols which have been divested of 
their originally emotional significance, 
whereas fear, anger, hate, love, joy are 
pervasive, suffusive, often explosive 
facts. It is characteristic of animals, of 
primitive man, of the savage today, and 
of the child to act, as we say, on im- 
pulse. And it is one of the most diffi- 
cult achievements of science and scholar- 
ship and culture to control what is 
known as the personal equation. The 
farther we go back in the evolution of 
man, the scantier is the supply of in- 
struments of control, and what there 
are, from our present level of attain- 
ment, appear saturated with the primi- 
tive impulsions. Even the philosophy 
and science of today have only par- 
tially worked loose from their swaddling 
of magic and myth and demonology. 

Such control as we have has taken 
place by a slow process of precipitation 
upon the environment, of those altered 
stimulations and responses which we are 
pleased to call civilization. This com- 
plication on the side of the environment 
is the special problem of the social sci- 
ences—sufficiently indicated by recall- 
ing the various significant aspects which 
the sociological problem presents: eco- 
nomic, political, social, ethical, educa- 
tional, religious, artistic, technological. 
The complication on the side of the or- 
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ganism is the special concern of physi- 
ology and psychology, and presupposes 
that interplay of trends and drives, of 
inherited tendencies and acquired fa- 
cilities, which we call the learning proc- 
ess. The upshot of this process is to 
establish in the individual, upon a more 
or less rigid basis of invariable behavior, 
a superstructure of more or less plastic 
or flexible attitudes and habitudes. The 
aggregate of these, organized more or 
less coherently into a system, is what 
we mean by the emotional and intel- 
lectual equipment of the individual. In 
so far as we emphasize the inherited 
aspect of this equipment, we are apt to 
speak of his temperament; in so far as 
we stress the acquired aspect, we speak 
rather of his character. We are learn- 
ing that the fitness of a man or woman 
to be a driver of an automobile is not 
merely a matter of sound sense organs, 
reliable motor coérdinations and quick 
reaction-time, but also of deeper-lying 
attitudes and habitudes vaguely ex- 


pressed by such phrases as ‘fair play,’ 
‘being a good sport,’ ‘courtesy of the 


road.’ Back of the personnel engineer 
we glimpse the endocrinologist. ‘Sizing 
up’ a man in terms of his overt or his 
verbal behavior alone affords a very 
limited view of him. Even an intelli- 
gence-quotient may be more significant 
for what it excludes than for what it 
indicates. 

Studies by H. Head and W. H. R. 
Rivers are significant in this connection. 
The former of these two writers, after 
severing certain nerves in his arm, made 
careful observations on the return of 
sensation to the regions rendered anzs- 
thetic by the operation. It was found 
that there were two well-defined stages 
by which sensibility returned as the 
nerve-connections became reéstablished. 
In one of these, called the protopathic 
stage, “the sensations are vague and 
crude in character, with absence of any 
exactness in discrimination or localisa- 
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tion and with a pronounced feeling-tone, 
usually on the unpleasant side, tending 
to lead explosively, as if reflexly, to such 
movements as would withdraw the 
stimulated part from contact with any 
object to which the sensory changes are 
due.” * ; 

Rivers believes that the two stages 
represent two distinct phases of the 
evolution of the nervous system: one in 
which the animal adapts itself by some 
form of total or organismic reaction; 
the other, in which the organism makes 
a discriminative and selective response. 
We know that there is a profound dif- 
ference between the responses mediated 
by the autonomic and by the cerebro- 
spinal nervous systems—a_ difference 
which is clearly exemplified in the vague 


‘total character of our feelings of un- 


pleasantness and pleasantness as con- 
trasted with the more definite and lo- 
calised sensations of special sense. But 
these observations by Head, as well as 
others which he sets forth at length, 
show that even within the cerebro-spinal 
system itself there is a marked differ- 
ence in types of response when the in- 
hibitory effect of the higher centers has 
been removed. It is found, for example, 
that when, by lesion of the spinal cord, 
centers at a lower level are isolated, the 
reflexes are more wide-spread and total 
in character than under normal condi- 
tions. Such a reaction, by these writers, 
was called a mass-reflex which, they 
point out, would form an excellent 
method of dealing with noxious stimuli 
among the lower animals. Such move- 
ments would be useless for purposes of 
discrimination, but of great value as 
emergency-measures in a crisis. They 
doubtless were selected on this account. 

Such diffused and generalized reflexes 
are almost wholly suppressed in the nor- 
mal adult human being. Many of the 


1W. H. R. Rivers, Instinct and the uncon- 
scious (2nd ed.). Cambridge: University 
Press, 1922, p. 22. 
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responses of the baby, on the other 
hand, during the first year of its life, are 
suggestive of mass-reflexes, and it may 
be that it is the rapid supersession of 
such responses during the second year— 
when locomotion, manipulation and ar- 
ticulation are acquired in a favorable 
environment—which accounts for their 
almost complete disappearance, except 
when disease or special conditioning 
throws the individual back to this in- 
fantile level. This, too, may be one 
reason why memory of our childhood 
experiences does not go back of the 
period of the acquisition of these defi- 
nite forms of adjustment to a human 
environment. 

Thus we may conceive that each indi- 
vidual, during his infancy, passes from 


this protopathic stage of total response ° 


or primary behavior—by reason of the 
inhibiting and controlling effect of these 
new acquisitions—to the typical epi- 
critic discriminative secondary responses 
of the adult. This relatively rapid 
relegation of total response to the lower 
centers, in the child, is doubtless to be 
correlated with the sudden leap forward 
in evolution when our anthropoid an- 
cestors turned the sharp corner in evo- 
lution by which they became human. 


III. THe Totat RESPONSE OF PRIMARY 
Benavior Is Strtt PRESENT IN OUR 
HuMAN EQurIPpMENT IN Wuart Is 
CALLED THE EMOTIONAL 
SEIZURE 


The most interesting manifestation in 
man of total response is emotion. An 
emotion has been described as a kind 
of nerve-storm which originates in the 
sensorimotor excitement stirred up in 
connection with some crisis in adapta- 
tion. It gathers intensity about some 
center of blocked pathways and quickly 
spreads from storm-center to storm- 
center, sweeping down the main path- 
ways to the lower centers, where it 
stirs up the inherited impulsions, return 
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currents sweeping backward again to 
involve the mechanism of acquired co- 
ordinations and variable behavior in the 
cortex. The organism is like a musical 
instrument tuned to certain vibrations. 
The change of the rate and rhythm, 
beyond certain limits, produces a dis- 
turbance of equilibrium, which may 
vary from a slight temporary alteration 
of tone, associated with what is called 
a change of mood, to the violent up- 
heavals of irruptive passion. 

The mechanism of emotional seizure 
is very complicated and many of its 
features are still obscure. Among the 
receptive organs Sherrington distin- 
guishes a group which he calls the 
nociceptors which are terminal nerve- 
structures specialized for the perception 
of injurious stimuli. These are prob- 
ably the primitive form of all the re- 
ceptors. Whether or not the end- 
organs involved in pain and pleasure 
constitute a distinct structural appa- 
ratus is still a disputed point. But 
there is no question that there is an 
elaborately organized mechanism for 
adapting the body to the harmful and 
beneficial character of the stimuli which 
impinge upon it. 

The body is equipped with an equat- 
ing apparatus in the nervous system 
and especially in the brain whereby an 
insignificant stimulus may be propa- 
gated over a wide field with incremen- 
tal power. The inflammation about a 
wound, itching on the skin, tickling, 
the sneeze, and the laugh are illustra- 
tions of this summation of stimulus and 
irradiation of response. When this 
takes place on a large scale, sufficient 
to involve those fundamental trends of 
behavior represented in our reflexes 
and instincts, we get the typical nerve- 
storm of the emotions. The mechanism 
of certain emotions has been identified, 
in considerable detail, with certain 
changes in the muscular, circulatory, 
respiratory and glandular activities. 








PRIMARY AND SECONDARY BEHAVIOR 


The more obvious reactions are visible 
in the trembling and pallor of fear, the 
chill of fright, the sweat of anxiety— 
which result from the stimulation of the 
sudoriparous glands and the pilomotor 
muscles at the roots of the hairs. 
There is the clenching of the teeth and 
fists in anger, the disturbance of mus- 
cular control and the spasmodic breath- 
ing of embarrassment, the relaxation of 
the vasomotor muscles of the face and 
neck in the blush of shame, the pour- 
ing forth of a liquid from the lachrymal 
glands in the tears of sorrow, the pal- 
pitation of the heart in joy. Recent in- 
vestigations have shown the correlation 
of the emotional expressions of fear and 
rage and pain with the secretions of the 
suprarenal glands, which cause the 
liberation of sugar into the blood, which 
in turn relieves fatigue and heightens 
the tone of the muscles; serious dis- 
turbance of the thyroid gland may fol- 
low an emotional shock; and there is 
reason to believe that each of the duct- 
less glands has its part to play through 
its characteristic hormones. 

The emotional seizure is due to the 
inability of the inhibited responses to 
find exit along the usual pathways. 
Therefore it bursts over in all direc- 
tions wherever it can find an outlet. If 
fear makes your legs give way under 
you, it is because the synapses for the 
customary codrdinations have been dis- 
turbed. If hope lends you wings it is 
because of some extraordinary irradia- 
tion of the response. As is well known, 
in the emotion of joy there is a relaxa- 
tion of the involuntary muscles con- 
trolling the blood-supply in the regions 
of the heart, the stomach, the intestines, 
the bladder and the skin, as shown in 
the flushed face. In the case of fear, 
on the other hand, the involuntary 
muscles contract, driving the blood from 
the skin and visceral organs into the 
skeletal muscles, thus stimulating either 
flight or that cataleptic rigidity which, 
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in the rabbit and other animals, we call 
‘freezing.’ 

The nerve-storm is the crisis at its 
height when there is the maximum of 
disturbance and the minimum of inte- 
grated response. What is called control 
is the reorganization of the adaptive 
systems involved within this area of 
disturbance. The means commonly 
recommended for warding off an emo- 
tional attack are significant. We are 
told to breathe deeply, throw back the 
shoulders, relax the facial muscles in a 
smile, think intently of something else, 
if possible to analyze the emotion itself. 
This, of course, means that we are to 
lower the threshold at some other point 
or points whereby the accumulating 
energies may be dc, ioyed in an orderly 
manner, in definite channels, instead of 
being damned up to a dangerous ten- 
sion in organs which are unable to re- 
spond. In other words, we are to drain 
off the excess energy by opening up the 
proper flood-gates, and directing the 
emotional surplus down the sluiceways 
of habitual response. There is good 
psychology in the boy’s whistling as he 
goes through the cemetary at midnight, 
in diverting the attention of the child 
when he is hurt, in taking a trip to 
escape a consuming sorrow or passion. 
In the midst of an attack of anger or 
jealousy, if I am able to scrutinize my 
own behavior and observe: “Great 
perturbation, heated feeling, impulse 
to throw chairs, remarkable frame of 
mind!”, as Thorndike suggests, I have 
converted the emotional crisis into an 
intellectual problem. 

The non-adjustive reactions of the 
nervous patient are really abortive ani- 
mal responses. Like the confined ani- 
mal in the comparative psychologist’s 
experiments, he tends to repeat an infra- 
rational total response to the situation, 
involving the ancient autonomic emer- 
gency-type of reaction, instead of the 
specific, discriminative rational response 
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which deals with the situation in terms 
of its component factors. When by re- 
conditioning he is able to divert these 
total responses into the various canal- 
ized channels of socially acceptable re- 
sponse, he is cured of his nervousness. 


IV. Parn AND PLEASURE ARE PHE- 
NOMENA OF SUMMATION OF STIMU- 
LUS AND IRRADIATION OF 
RESPONSE 


The fundamental facts of the emo- 
tional seizure or nerve-storm are a cer- 
tain summation of the stimulus, consti- 
tuting a resistance in the nerve centers, 
on the one hand, and a more or less de- 
layed discharge or irradiation, on the 
other. What are called feeling and 
emotion are due to organic tension— 
pain being due to a congestion of ten- 
dencies to action, when this continues 
beyond certain limits, and pleasure, to 
a release of such congestion, when it 
takes place within those limits. 

It is obvious that pain is correlated 
with adaptations and adjustments which 
are injurious to the organism, and pleas- 
ure with those which are beneficial. Ap- 
parent exceptions to this rule are prob- 
ably to be accounted for by the fact 
that, even at best, organic behavior is 
only an approximation and, in a com- 
plex and artificially modified environ- 
ment such as that of man, the functions 
of the originally adaptive systems are 
overlaid by many secondary qualifica- 
tions. Various attempts have been 
made to render the doctrine precise. 
One theory connects pain and pleasure 
with the excessive and normal use of 
the organs, but it must be remembered 
in this connection that under-stimula- 
tion as well as over-stimulation may be 
injurious. In another view pain and 
pleasure are correlated with catabolic 
and anabolic processes respectively— 
pain being connected with the expendi- 
ture, and pleasure with the storing of 
energy. But this is true only in a 
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limited sense, since the expenditure of 
energy is certainly pleasurable if it oc- 
curs within the functioning capacities 
of the organs involved, and pleasures are 
depleting and destructive of tissue as 
truly as pains. Still other theories con- 
nect pain and pleasure with the con- 
traction and dilation of the blood-ves- 
sels, with the decreased or increased 
rate and strength of the heart-beat, with 
the augmented or diminished tonicity of 
the muscles, or with their functioning in 
flexor and extensor reactions. Here, 
again, whatever truth these doctrines 
contain requires modification in terms 
of some qualifying application of the 
law of the threshold, which sets the 
limits within which these activities per- 
form these diverse functions. 

This law, as applied to the facts of 
pain and pleasure, would read: Re- 
sponses are painful or pleasurable in 
proportion as, within certain limits, 
they fail to overcome or succeed in 
overcoming existing organic tension or 
resistance. In other words, pain means 
summation, congestion, contraction, 
strain, and thus disadaptation and mal- 
adjustment, relative to the demands of 
the given situation. Pleasure means 
irradiation, expansion, discharge and, 
by implication, adaptation and adjust- 
ment, relative to such a situation. Re- 
lative to the situation means that the 
threshold for pain and pleasure varies 
with the physiological state and re- 
sources of the organism at the time. 
In both pain and pleasure there is 
summation of stimuli, as indeed there 
must be in an organism which is al- 
ready ‘set’ to do certain things. There 
is a certain neural and general proto- 
plasmic inertia to be overcome, in any 
case, so that summation is not exclu- 
sively connected with the pain fact. 
Similarly, there is irradiation even in 
the case of a reflex in which the ques- 
tion of pain and pleasure does not arise. 
It is the relation of these facts of sum- 








PRIMARY AND SECONDARY BEHAVIOR 


mation ‘and irradiation to each other, 
in the given case, that determines 
whether the eventual codrdination is 
harmful or beneficial in the life-process. 
In both cases there is summation of 
stimuli, but in the case of pain this 
summation passes a certain limit be- 
fore it finds its discharge, or it fails to 
discharge at all, while, in the case of 
pleasure, the resistance resulting from 
such summation is overcome, and the 
irradiation takes place before this limit 
is reached. 

Evidence of the relativity of the 
threshold is abundant on every hand. 
To touch satin or fur with the finger- 
tip may yield an indifferent response, 
while passing the palm of the hand over 
it yields a distinctly pleasurable ex- 
perience. Washing one’s hands in warm 
water may be a neutral act, whereas a 
warm bath yields a voluminous pleas- 
ure. A few bonbons are enjoyable but 
too many cloy. Only within the limits 
of normal functioning of the organs does 


response to stimulus produce pleasure; 


beyond that, pain supervenes. Sur- 
prise, when not too violent, is an excel- 
lent illustration of the shifting of the 
threshold. The disagreeable disturb- 
ance which often marks its beginning 
may be seen, shortly, to give way to 
a pleasurable wonder and curiosity. 
Doubtless the different temperaments 
are largely an expression of different 
threshold-levels for stimulation. 

This summation-irradiation theory of 
pain-pleasure, as first stated by C. L. 
Herrick, was based upon Dogiel’s in- 
vestigations of the sensorimotor appa- 
ratus in the sex-organs, in which the 
mechanism of tumescence and detumes- 
cence exhibits a remarkable elaboration. 
It is clear that, in the complicated web 
of nerve terminals ramifying in the 
highly vascular network of capillaries 
which enter into the structure of the 
erectile tissues of the erogenous zones, 
we have a device for making possible 


157 


just the summation and irradiation of 
which we have been speaking. Here, 
too, we find strikingly illustrated all the 
phenomena of the relativity of the 
threshold. Summation or resistance is 
painful, and discharge or irradiation is 
pleasurable, only within certain limits 
of intensity, and these limits them- 
selves are a sliding scale, varying with 
the previous functioning of the organs 
concerned. If pleasure meant merely 
ease of adjustment, and pain meant 
merely difficulty of adjustment, then 
habit and automatic action ought to 
carry with them the greatest pleasure 
whereas, as a fact, they cease to be 
pleasurable to the point of indifference; 
pain ought to occur in direct ratio to 
the difficulty of the adjustment whereas, 
as a fact, excitement and difficulty up 
to a certain point afford the keenest 
pleasure. Our intellectual life, in which 
there is a greater proportion of variable 
responses, is usually a compound of 
pleasantly and unpleasantly toned ac- 
tivities. In so far as new behavior pat- 
terns are being induced, and there is 
strain and resistance at the synapses, 
thinking is effortful and may at times 
pass over into positive pain. On the 
other hand, in so far as the stimulation 
falls within easy functioning limits of 
the sensorimotor apparatus involved in 
thinking, it is mildly exciting, while re- 
laxation after heavy or exacting work 
is pleasurable because, now, the stimu- 
lations and responses are allowed to 
flow once more along the well-worn 
channels of habit and reflex. 

Itching and tickling are allied phe- 
nomena. If allowed to continue they 
become intolerable; that is, they pass 
the limits of summation for the given 
receptor or conductor area, and pain 
ensues. If, however, an adequate re- 
sponse is possible, such as squirming 
and laughter in the case of tickling, or 
rubbing the itching surface, thus diffus- 
ing the stimulus, the summation and re- 





158 


sponse fall within those limits, and the 
experience is pleasurable. This is the 
basis of the pain and pleasure con- 
nected with all the appetites and de- 
sires. The pain of craving and unsatis- 
fied desire is due to the resistance set 
up within a given action-system which 
does not find normal outlets for re- 
sponse. On the other hand, the satis- 
faction of craving and desire terminates 
their urgencies. An adequate recog- 
nition of this simple truth, in the field 
of the appetites and the passions, might 
wisely be considered in a revision of our 
ethical codes. It is already being em- 
ployed by the psychopathologist in the 
treatment and cure of the painful anx- 
ieties and depressions and agitations of 
the neurotic patient in the presence of 
baffling disadvantages and barriers to 
the satisfaction of major cravings. 


V. In LAUGHTER AND SEX—IRRUPTIVE 
CHARACTER OF TOTAL RESPONSE 
TRANSFORMED INTO THE AR- 
TISTRY OF PARTICIPATIVE 
APPRECIATION 


Laughter and what is known as the 
appreciation of the comic furnish an 
admirable illustration of the two funda- 
mental phenomena of total response: 
the initial massing of the stimuli and 
the subsequent releasing in the re- 
sponse, which may take place either 
irruptively or in a more gradual way. 
Zeisung succinctly summarizes the ex- 
perience of the comic as “tension, dis- 
charge, and recovery of poise as we 
free ourselves.” The tension or sum- 
mation is expressed by the expectant 
attention, great expectations unfulfilled. 
The irradiation or discharge is seen in 
the typically abrupt or explosive char- 
, acter of the comic. The recovery of 
poise or control is the counterpart in 
the comic of ‘the way out’ in the drama 
and what is known as the esthetic re- 
pose. 

The phenomena of tension or sym- 
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mation are readily recognized in the 
paroxysms which finally find outlet in 
the convulsive reflexes of the diaphragm, 
as well as in the contortions of the facial 
muscles, in the grimace or grin or the 
open smile and laugh. Expectancy, a 
prominent factor in every experience of 
the comic, illustrates at once the ‘set’ of 
the habit-systems, and the summative 
stimulation which precedes the abrupt 
kaleidoscopic reorganization which is 
about to take place. The _ half-sup- 
pressed laugh of the snicker, the giggle 
and the titter, illustrates the instability 
of the motor mechanism, and the break- 
ing through of this accumulated energy. 
The explosiveness of the final discharge 
is dependent upon the degree of tension 
among the habit-systems which im- 
mediately precedes this resolution into 
action. Expectancy is utilized by the 
good story-teller, in his art of arousing 
a wide-spread and vivid background of 
associations before finally touching off 
the explosive complex by some incon- 
gruous contrast. This tension, on the 
side of the content of the ludicrous 
situation, appears in the incongruities 
and contradictions which are the cog- 
nitive counterpart of the conflict of 
habit-systems. The joke and the pun 
may be conceived to have originated in 
the disadaptations and lapses of overt 
conduct and speech. A man attempt- 
ing to lift himself by his own bootstraps 
can only hope that the age of miracles 
is not past. A cat chasing its tail is 
jumping at conclusions for us as well as 
for itself. The degree to which the ele- 
ment of contradiction is first built up 
in meaningful terms is a measure of the 
level of the ludicrous situation. On its 
lowest levels, of the coarse joke and the 
unconventional act, the tensional situa- 
tion is little more than a departure from 
the accepted type of response. A savage 
laughs at a man beating his wife or 
washing his face, and the unreflective 
person at the uncovering of sexual mat- 
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ters. On the higher levels of humor and 
wit the most elaborate literary and 
scientific technique may enter into the 
building up of the tensional situation 
which is finally resolved in the less ex- 
plosive deployment of the responses over 
the multitudinous ramifications of a re- 
fined appreciation. One has to read the 
whole of a masterpiece by Henry James 
to compass the fine humor of his criti- 
cism of life. 

The irradiation or discharge and sub- 
sequent “recovery of poise as we free 
ourselves” is due to the relatively abrupt 
coalescence and reinforcement of habit- 
systems. The unexpectedness, abrupt- 
ness, suddenness, surprise of the final 
resolution is typical of the comic. In 
the more elementary forms the irradia- 
tion is explosive. A mere sudden or 
jerky movement is often sufficient to 
make a young child laugh, and this is 
part of the stock-in-trade of the pro- 
fessional clown. It is true also that 


brevity is the soul of wit. Abruptness, 


in the cruder sense, is not however in- 
dispensable to produce the pleasurable 
response. Here, as elsewhere, the ir- 
radiation may play out over the finer 
musculatures which mediate an intel- 
lectual response. But the fundamental 
principle is the same. In its common- 
est forms the experience of the comic 
illustrates that total response which is 
characteristic of emotion. It presents, 
not only the phenomena of crisis in one 
of its typical forms, but also the re- 
covery of poise or control which, for 
the most part, like the crisis itself, is a 
generic response to the situation as a 
whole. In so far, of course, as this fac- 
tor of control involves more detailed 
analysis and synthesis of cognition it 
falls within the category of discrimina- 
tive and selective response. 

Viewed in this light, moreover, it is 
clear why a sense of humor is so salu- 
tary a part of our equipment. It may, 
to be sure, function as an escape mecha- 
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nism, in which case it verges upon the 
pathological, but, for the most part, 
humor like other forms of play is a 
regression, under control, to older easier 
modes of response. Such regression, in 
an over-stimulating and complicated hu- 
man context, not only contributes to 
that relaxation which results from func- 
tioning on the more familiar levels, but 
at the same time is a restorative tonic 
because of the expansive arousal of 
basic behavior patterns. A good laugh 
is at once a release, a catharsis and a 
stimulant to action. 

Our problem as human beings is obvi- 
ously to set up such an interaction 
between our animal endowment of pri- 
mary behavior and our human achieve- 
ment of secondary behavior that our 
animal functions may become culturally 
significant and beautiful. We have done 
this in the sphere of muscular response, 
having transformed the animal acts of 
crouching and stalking and running and 
leaping into our calisthenics, gymnastics, 
games and sports, although unlike the 
Olympic Games of the Greeks, we prud- 
ishly conceal the sex organs. Personal 
hygiene and sanitation have lifted the 
human animal out of the primordial 
dung-heap. Civilized eating and drink- 
ing are substituted for gross feeding. 
They have developed not only into a 
scientific dietetics but to a large extent 
into a participative esthetic experience. 
Some day, when we are more intelligent 
and have a scientific insight into the 
physiology of the erectile tissues, we 
shall be able to contemplate the facts 
of sex also participatively, without the 
taboos, the sense of shame and the 
false modesty which throw a curtain of 
camouflage over it all. Sex is a perfect 
illustration of primary behavior in the 
process of becoming transformed into 
something refined and artistic by the 
restraints and discriminations of our 
thoughtfui and participative secondary 
behavior. Jn die Beschrinkung zeigt 
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sich erst der Meister, said Goethe. This 
is as true of the art of making love as it 
is of any of the other fine arts. 


VI. We Live Larcety IN A Wor -p, 
Not or Tuncs As THEY Are, BuT 
AS Our SECONDARY BEHAVIOR Has 
Mave THEM SEEM To BE 


We live in a world, not of things as 
they are, but as thought and talk and 
scientific technologies have made them 
seem to be: a phantasy world. Living 
in such a world has its advantages. It 
enables us to construct an ideal en- 
vironment unencumbered by the ob- 
structions of earlier days. It becomes 
a sort of heaven to which one may take 
flight from the actualities of everyday 
living. This dream world must not be 
repudiated as unreal. It is not actual, 
to be sure, but it is ideal; and we must 
not forget that reality includes both the 
actual and the ideal. 

This capacity for ranging around in 
the universe like a cowboy on the 
prairies is one of the gifts that comes to 
us with our secondary behavior. We 
not only can fabricate automobiles and 
aeroplanes to extend our space, increase 
our speed and shorten our time; but, by 
the use of symbols with our imagination 
we can soar into empyrean fields of ad- 
venture, reconstruct the romantic past 
and crowd into the present moment a 
symphony of values that would not 
otherwise exist. Of course, we also can 
torture ourselves with imagined horrors 
when our symbolizing faculty gets out 
of hand; we can even go insane as no 
other animal can. But that is just the 
obverse side of our great blessed ca- 
pacity for secondary behavior. 

Our secondary behavior is responsible 
for the strangest and the most beautiful 
of our experiences. It has given us phi- 
losophy and science, art and religion, 
education, history. It has also given us 
romantic love, politics, social conven- 
tions, fashion-plates, pin-up girls and a 
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moralistic censorship. It is the unin- 
telligent handling of our primary by 
our secondary behavior that has pro- 
duced those characteristically human 
congeries of ailments called neuroses, 
psychoses, complexes, repressions, re- 
gressions, personality splits, escape 
mechanisms, compensatory exaggera- 
tions, superiority and inferiority de- 
lusions and that chief hallucination of 
an insufficiently codperative civilization 
—money values. 

It is an odd world we live in, this 
world we call civilized. It is man’s 
secondary behavior that has given him 
his human qualities. One matures in 
his primary behavior long before he ma- 
tures in his secondary behavior. And 
this gives rise to many problems. It is 
often difficult to say whether one is 
dealing with a human adult or just an 
over-sized infant. Plenty of the latter 
are holding positions of importance so- 
cially and using their infantile reac- 
tions to block progress. 

We human beings live partly in the 
new environment we have built for our- 
selves with our secondary behavior and 
partly in the old animal environment of 
primary behavior. It is possible to slip 
back into the animal environment and 
stay there (witness various forms of re- 
gressive insanity), but it is not possible 
for the most imaginative and idealistic 
individual to live wholly in the distinc- 
tively human environment man has 
fabricated for himself and which we re- 
fer to as the mental, the spiritual, the 
ideational world. This fact that we 
have grafted a secondary environment 
upon the primary and are not wholly 
aware of how we did it, often indeed 
not even conscious that it is a secondary 
environment, is responsible for many of 
our problems. 

We frequently delude ourselves by 
reading our mental images into the 
crude facts about us and then feeling 
disillusioned when later we discover the 
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truth. Imagination is the chief agent in 
creating the new environment, but it 
needs to be used constructively to avoid 
frustration. It requires a technology 
tested by an experimental handling of 
the facts. It is only when imagination 
becomes mere phantasy that the rift ap- 
pears between the two worlds, a rift 
that often widens into a gulf—the deep 
end. 

As old age approaches one’s primary 
behavior begins to totter. Metabolism 


slows up; arteries harden; peripheral 
capillaries get blocked by toxic deposits 
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and the extremities become numb; the 
joints stiffen; the heart begins to skip 
a beat; the gonads lose their potency— 
the inherited basic organic mechanism 
begins to go to pieces. But often at the 
same time the secondary behavior suf- 
fers no perceptible diminution in either 
content or precision—which suggests, 
since medical science is a part of this 
behavior, that some day the secondary 
behavior will discover a way of keep- 
ing the mechanism of primary behavior 
in repair and the ugly fact of death from 
old age will be rendered unnecessary. 
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I. INTRODUCTION 


In present-day discussions on the ne- 
cessity and positive value of statistical 
formulations in psychology it has be- 
come the fashion by those who have 
taken the affirmative position to invoke 
the principle of indeterminacy." The 
inability to eliminate or evaluate in- 
terferences in large-scale psychological 
situations is regarded as sufficient rea- 
son for appealing to this principle in 


_ support of the necessary approximate 
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character of psychological knowledge. 
An example of this stand is afforded by 
Sarbin in a recent article (19). To 
illustrate the principle of indeterminacy 
as applied to psychology he states: 


Taking an experiment at the psycho- 
physiological level, suppose we wish to de- 
termine blood pressure while the individual 
is being presented a list of stimulus words. 
The very act of applying the cuff of the 
sphygmomanometer introduces changes in 
the blood pressure which are not and can- 
not be measured. Other changes in the 
event are brought about by the measure- 
ment process—-these ‘uncontrollable per- 
turbations’ belonging more particularly to 
the whole psychological field than to the 
initial act of applying the cuff. The pres- 
ence of the observer will alter some of the 
characteristics of the field. The unfamili- 
arity of the subject with the laboratory 
situation likewise may result in changes in 
the blood pressure which are not control- 
lable. The sphygmomanometer reading 


1 The original German term is Unbestimmt- 
heit which has been variously translated as in- 
exactitude, indefiniteness, uncertainty, indeter- 
minacy, or imperfect definition. The principle 
has recently been also referred to by E. T. 
Whittaker as a postulate of impotence (3, p. 
15; 21, p. 168). 


must therefore be regarded as an approxi- 
mation (19, pp. 222-223). 


It is the purpose of this paper to 
demonstrate that the principle of inde- 
terminacy, as formulated for quantum 
theory by Heisenberg, is grossly inap- 
plicable for psychology and that, in 
consequence, no matter what may be the 
arguments presented in defense of the 
statistical approach to psychological 
problems, Heisenberg’s principle of in- 
determinacy may not be one of them.” 


II. INDETERMINACY IN PuysIcs 


The principle of indeterminacy as- 
serts the necessary approximate nature 
of physical knowledge as applied to the 
simultaneous determination of both the 
velocity and position of an electron in 
its orbit in an atom and sets the mathe- 
matical lower limit below which any re- 
finements in measurement in principle 
cannot lead to any corresponding in- 
creased certainty of knowledge. This 
limit for any one-dimensional system is 
given by means of the Heisenberg in- 
equality, Ax-Ap>h, which states that 
the quantity Ax-Ap (the product of 


2It is unfortunate that Heisenberg’s prin- 
ciple was initially termed indeterminacy. Such 
nomenclature was bound to suggest the wrong 
thing to the non-physical mind, and an abun- 
dant abuse of ideas did naturally follow in 
consequence. In this connection H. N. Russell 
states, “It is not only in past centuries that 
mischief has been done by the unfortunate 
choice of a name. If the great physicist who 
discovered the ‘uncertainty principle’ had only 
called it the ‘principle of limited measurability’ 
(as Max Born did a few years later) we 
might have been spared a great part of the 
‘awful outbreak of intellectual licentiousness’ 
which Bridgman all too truly foresaw among 
the half-informed” (18, p. 249). 
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the respective inexactitudes of the co- 
ordinate x and the associated momen- 
tum ~) * cannot be smaller than the uni- 
versal constant # where #4 is Planck’s 
constant.* It is readily discerned that 
for the inequality to hold the inexacti- 
tude of the codrdinate x cannot be re- 
duced without increasing that of the as- 
sociated morhentum p and specifically 
that neither Ax nor Ap can ever be zero 
—the condition for perfect measure- 
ment. In other words, it is impossible 
to devise any experimental procedure 
for the measurement of x and its as- 
sociated momentum ? that can yield 
simultaneously absolutely precise values 
of both x and # and to talk as if this 
were possible is simply to indulge one’s 
self in meaningless verbalisms. It is of 
importance, further, to bear in mind 
that the Heisenberg inequality (which is, 
in effect, the principle of indeterminacy) 
is mathematically directly deducible 
from the unique assumptions of the 
quantum theory and is, therefore, prop- 
erly applicable to any problem en- 
countered there (3, p. 44; 6, pp. 15-19; 
7, pp. 168-169; 10, p. 399; 14, pp. 428- 
429; 16, pp. 121-122, 125). 

The indeterminacy principle points 
out that operationally it is impossible to 
attempt an exact determination of the 
simultaneous velocity and position of an 
electron because the very process of 
measuring the former irrevocably and 
unforeseeably alters the latter (6, p. 3); 
or, to state it a little differently, but 
equivalently, the more one should try 
sharply to delimit the velocity of the 
electron, the more uncertain of necessity 

8 Momentum = mass X velocity (16, p. 44). 

4h = 6.547 X 10™ erg seconds (14, p. 439). 
The Heisenberg inequality is also frequently 
encountered in the form where the right hand 
member of the inequality is the fraction 4/47 
or h/27. The reason for this lies in the use of 
different definitions of ‘uncertainty.’ The ab- 
sence of a denominator in the right hand mem- 
ber of the inequality, Ax-Ap= Ah, is due to the 
arbitrary identification of uncertainty with the 
total range Ax (10, pp. 399, 420). 
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will be the measurement of its position, 
and vice versa (4, p. 220; 6, pp. 20-29; 
8, p. 3). This principle is applicable 
explicitly to only the sub-atomic world, 
but is directly extensible to the macro- 
scopic realm through the medium of 
Bohr’s correspondence principle. This 
principle states that all the determin- 
istic classical laws of mechanics and 
electromagnetism, including the modi- 
fications introduced by relativity theory, 
are simply the limiting forms assumed 
by the indeterministic formulations of 
quantum theory when the number of 
quanta or particles concerned is very 
large. The molar laws of classical phys- 
ics are then merely the simplified forms 
to which the statistical laws of quantum 
physics convérge (3, pp. 16-17, 398; 6, 
p. 32; 8, p. 3; 12. p. 284; 16, p. 352). 
Heisenberg’s principle of indetermi- 
nacy is applied to measurements in- 
volving the ultimate particles of phys- 
ics, all of which are indistinguishable 
from one another ° (5, p. 128; 6, p. 63), 
and results essentially from the attempt 
to extrapolate into the sub-atomic world 
the same dual concepts of space and 
time through which macroscopic events 
are successfully pictured. To put it in 
other words, events in the sub-atomic 
world involving, as they do, particles 
essentially indistinguishable from each 
other cannot be adequately described or 
formulated by means of the classical 
concepts of space and time (20, p. 
268). Any such formulation, if carried 
through, must present a rough and im- 


5 For example, all electrons are indistin- 
guishable from one another as there is nothing 
to mark one electron as different from any 
other in the class of electrons. In other words, 
it is impossible at any instant to assert that a 
given electron is identical with some particular 
electron which was observed at an earlier in- 
stant, as any electron may freely exchange its 
recognizability with another (20, p. 269; 21, 
p. 168). 

® Relativity employs the unitary concept of 
space-time of which space and time separately 
are merely aspects (12, p. 273). 
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perfect picture of sub-atomic events. 
Insofar as we think in spatio-temporal 
terms, Heisenberg’s principle is inescap- 
able and necessarily appropriate to the 
phenomena of quantum physics (6, pp. 
10-13, 63-65; 7, pp. 145, 172, 189, 
201; 10, pp. 397-399; 16, p. 127). 


III. INDETERMINACY IN PsYCHOLOGY 


There is no situation in psychology 
analogous to that in physics as outlined 
above which renders necessary the in- 
vocation of the indeterminacy principle. 
Any resemblance between the demands 
of quantum theory and those of psy- 
chology is at best superficial. While it 
is true that the determination of any one 
element in a large-scale psychological 
situation often frustrates the attempt to 
determine the whole situation because 
of the unavoidable attendant disturb- 
ances to the situation involved, as with 
electrons, this is so because of the 
methodological difficulties inherent in 
the particular psychological situation 
under study and not because of Heisen- 
berg’s principle which is a concept spe- 
cifically appropriate only to the quan- 
tum problems of the sub-atomic world 
(7, p. 143; 12, pp. 270, 271, 276). 

Refinement in measurement and 
method relating to large-scale phe- 
nomena is always possible in principle, 
and attempts in that direction should 
constantly exercise the ingenuity of the 
investigator. Indeterminacy in psycho- 
logical phenomena becomes too handy 
and ready a refuge for inability to 
formulate one’s problems in such terms 
as admit of refinement in measurement 
(2, p. 301; 19, pp. 223-224). This 
statement should not be construed as an 
attack on the statistical method, but as 
a warning against the too facile invoca- 
tion of Heisenberg’s principle (valid 
only in quantum physics and allied 
chemical problems [14]) as justifica- 
tion for the use of statistics in psycho- 
logical situations not seemingly or im- 
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mediately determinate. After all, the 
kinetic theory of gases in classical phys- 
ics is statistical. Yet it did not origi- 
nate under the compulsion of the inde- 
terminacy principle, which did not then 
even exist. It managed its own statisti- 
cal genesis from the actual practical im- 
possibility of determining simultane- 
ously the velocities and positions of a 
multitude of gaseous molecules, grant- 
ing the classical assumption that in 
principle, nevertheless, it was possible 
to do so (3, pp. 16, 124-125; 8, p. 2; 
9, pp. 3-6, 50, 70; 10, pp. 219, 227; 11, 
pp. 15-18; 18, p. 251). 

The approximate character of knowl- 
edge of large-scale events does not de- 
pend on Heisenberg’s principle, but on 
the standard difficulties inherent in any 
act of measurement: relative crudity of 
measuring apparatus; the intrusion and 
unforeseeable variation of distorting fac- 
tors; selection, isolation, and steady 
maintenance of those aspects of the 
situation to be put under investigation; 
and so forth (12, p. 281). Refinement 
of method and measurement in macro- 
scopic phenomena is in principle always 
possible. As long as only large-scale 
events are involved, the stand of classi- 
cal mechanics need not be here seri- 
ously questioned, namely, that improve- 
ments of apparatus and method for 
purposes of measurement may be car- 
ried on indefinitely so that the pre- 
cision of the measurement can be made 
to exceed any preassigned standard, 
however fine (3, pp. 16-17; 16, pp. 63, 
122-123). It should also be borne in 
mind by way of illustration that, ad- 
mitting the simultaneous velocity and 
position of an electron in its orbit may 
not be determinable, the simultaneous 
velocity and position of a planet in its 
orbit or a missile in its trajectory— 
large-scale events—surely are determin- 
able and to an increasingly high degree 
of accuracy (4, p. 227; 7, p. 143; 8, pp. 
2-3). 
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Many a problem in physiology has 
been in the past beset by methodological 
difficulties analogous to those encoun- 
tered in psychology in that, while the 
problem was in principle meaningful 
and capable of solution, it seemed actu- 
ally self-evident that no solution or 
near solution could ever be attempted 
and that only crude approximations 
were possible. Until the advent of arti- 
ficial radioactivation of substances and 
the discovery of isotopes’ among the 
elements such problems in physiology 
as the rate of diffusion and localization 
of key substances throughout the body 
(15) were problems whose precise solu- 
tions seemed in practice intrinsically 
impossible, however possible they might 
be in principle. Yet by the adoption of 
new and ingenious methods of attack, 
initiated by these recent discoveries in 
physics and chemistry, formerly insolu- 
ble problems received the solutions that 
seemed possible in principle. 

All this is not to say that indetermi- 
nacy is never involved in psychological 
situations. The behavior of one single 
unpredictable electron within the human 
brain, for instance, could set off a train 
of events whose end result, which we 
note as behavior, cannot be at all fore- 
told or foretold only within the ap- 
proximating limits imposed by the pre- 
dictable features of the subsequent 
events thus set in motion. I. Lang- 
muir, in view of the fact that one un- 
predictable electron can set into motion 
a chain of events whose end result can- 
not be anticipated, classifies all chains 
of events as either convergent or di- 
vergent. In a fairly recent article he 
has this to say: 


. we [must] recognize two types of 
natural phenomena. First, those in which 
the behavior of the system can be deter- 


7 Isotopes is the term applied to substances 
which, though they have different atomic 
weights, yet have identical chemical properties 
and occupy the same place in the periodic 
table of the elements (1, p. 12). 
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mined from the average behavior of its 
component parts and second, those in which 
a single discontinuous event (which may 
depend upon a single quantum change) be- 
comes magnified in its effect so that the be- 
havior of the whole aggregate does depend 
upon something that started from a small 
beginning. The first class of phenomena I 
want to call comvergent phenomena, be- 
cause all the fluctuating details of the indi- 
vidual atoms average out giving a result 
that converges to a definite state. The 
second class we may call divergent phe- 
nomena, where from a small beginning in- 
creasingly large effects are produced. In 
general then we may say that classical 
physics applies satisfactorily to convergent 
phenomena and that they conform well to 
the older ideas of cause and effect. The 
divergent phenomena on the other hand 
can best be understood on the basis of 
quantum theory of modern physics. 

Let me give some illustrations of di- 
vergent phenomena. The wonderful cloud 
chamber experiments of C. T. R. Wilson 
show that a single high-speed electron or 
an alpha particle from an atom of radium, 
in passing through a gas, leaves a trail of 
ions. By having moisture in the gas and 
by causing the: gas to expand just after 
these ions are produced, drops of water are 
made to condense on the ions. By a strong 
illumination it thus becomes possible to 
see or photograph this track of ions as a 
white line on a dark background. The time 
at which an alpha particle will be emitted 
from a radium atom is inherently un- 
predictable. It would be totally contrary 
to the teachings of modern physics to sup- 
pose that our inability to predict such an 
event is merely due to our ignorance of the 
conditions surrounding the particular atom. 
The uncertainty principle requires that 
even if these conditions were absolutely 
fixed the time of emission and the direc- 
tion of emission of the alpha particle are 
subject to the laws of chance and thus for 
a single particle are unpredictable. 

The occurrences in the Wilson cloud 
chamber following the disintegration of a 
single radium atom are typical divergent 
phenomena. The single quantum event led 
to the production of countless thousands 
of water droplets and these made the track 
of the alpha particle visible and led to its 
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reproduction in a photograph. This track 
may show some unusual feature of par- 
ticular interest to the scientist; for ex- 
ample, it may have a kink which indicates 
that the alpha particle collided with the 
nucleus in one of the molecules of gas. 
The photograph may therefore be pub- 
lished—may start discussions among scien- 
tists that involve thousands of man hours 
—may delay one of them so that he misses 
a train on which he might otherwise have 
suffered a fatal accident. Examples of this 
kind, any number of which could be given, 
show that it is possible for single unpre- 
dictable quantum events to alter the course 
of human history (8, pp. 3-4). 

An idea that develops in a human brain 
seems to have all the characteristics of 
divergent phenomena. . . . there is no rea- 
son to doubt that single atomic processes, 
or small groups of them which follow sta- 
tistical laws, may not often be a determin- 
ing element (8, p. 4). 

. . . phenomena which start out to be 
divergent may apparently degenerate into 
the convergent type. For example, if the 
photograph of the Wilson cloud track did 
not prove to be of interest it would soon 
be forgotten and might have no further 
ascertainable effects on human lives. Simi- 
larly in the evolutionary process a new spe- 
cies that originates as a single divergent 
phenomenon may not survive and its ef- 
fect soon seems to die out. 

We must recognize, nevertheless, that a 
divergent phenomenon which once occurs 
permanently alters details of molecular 
arrangements in the convergent systems 
that follow it and thus conditions may be 
brought about which favor the occurrence 
of new divergent phenomena. In a world 
in which divergent or quantum phenomena 
occur we can thus have no absolute rela- 
tion of cause and effect (8, pp. 4-5). 


It is to be noted that the psycho- 
logical indeterminacy deriving from the 
unpredictable behavior of a single elec- 
tron is one that deals with an isolated 
and unique event which in another 
given psychological situation cannot be 
duplicated or made to recur. It must 
be emphasized that such indeterminacy 
cannot be made the basis of a sys- 
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tematic psychology, as a systematic sci- 
ence can deal only with the recurrencies 
of similar elements discernible in di- 
verse phenomena (12, pp. 281, 284). 
For example, quantum physics is able 
to establish mathematical patterns of 
such recurrencies in the probability dis- 
tributions that prevail among multi- 
tudes of electrons, each individually 
unpredictable. It can at will duplicate, 
as well as predict, these recurrencies of 
probability distributions in the labora- 
tory, although it is unable to say any- 
thing about the chance behavior of any 
one single electron other than that, 
when considered as one of many, its 
probability of behaving in a certain 
manner is determined by the equations 
governing the total macroscopic situa- 
tion of which it is an unpredictable sub- 
atomic part. It is such recurrencies or 
regularities in the probability distribu- 
tions of quantum physics which keep it 
a systematic and predicting science. 
But where in the indeterminacy of psy- 
chology is there on the same funda- 
mental level an analogously compelling 
condition which can allow the establish- 
ment of the essential regularities and 
consequent valid invocation of the prin- 
ciple of indeterminacy as a basis for a 
systematic science of psychology (8, pp. 
5-6)? 

One other form of indeterminacy ob- 
taining in psychology and marking 
much of its theory is to be noted. In 
contradistinction to the usual practice 
in physics with some exceptions, as in 
hereditary mechanics (10, pp. 55-56), 
a characteristic of psychological forma- 
tions is that, in order to extrapolate 
from a contemporary situation imto the 
future and predict successfully, they 
must fall back explicitly on the genetic 
history of that situation in whole or in 
part. This is necessitated in psychol- 
ogy by the verbal character of the ma- 
chinery for its theory. Verbal formu- 
lations, whether or not numerically 
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reénforced, are subject to all the limita- 
tions, deficiencies, and pitfalls com- 
monly associated with such formula- 
tions. They are on that account 
theoretically static and for predictive 
purposes insufficient without genetic 
complement (13; 17; 12, pp. 283, 290). 

The equations of physics can provide 
a simultaneous mathematical formula- 
tion of all significant aspects of a given 
physical situation. Because they con- 
tain within themselves the necessary 
mathematical apparatus for extrapola- 
tion, they can also project themselves 
into the future and mark the subsequent 
succession of events without explicit re- 
course to a genetic past (12, p. 273; 21, 
p. 167). Equivalent formulations in 
psychology, however, are understand- 
ably the exception rather than the rule. 
In consequence, in order to guide the 
direction of a desired extrapolation and 
render it effective, knowledge of the 
generating past of a given psychological 
situation must be juxtaposed to knowl- 
edge of its present structure, thereby 
supplementing and extending the im- 
mediate limited bases for prediction. 
Such extrapolation, it must be acknowl- 
edged, however, cannot be relied upon 
for exact information, but only for a 
prediction of probable trends and ap- 
proximating behavior. It is valuable 
only to the extent to which it meets and 
fulfills the particular needs of the prac- 
ticing psychologist. But on the very 
face of things the foundations of such 
indeterminacy cannot be said to be 
grounded on Heisenberg’s principle of 
indeterminacy, not even were we to re- 
gard the latter in a most attenuated 
sense. 

In the light of the foregoing discus- 
sion on the particularized role of Heisen- 
berg’s principle of indeterminacy in 
quantum theory, the psychological situa- 
tion adduced in the example cited from 
Sarbin’s article * can now be recognized 


8 See page 162. 
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as only superficially analogous to the 
indeterminacy prevailing in sub-atomic 
physics. Contrariwise to the sub- 
atomic situation, it is seen that, no 
matter how difficult in practice, in prin- 
ciple it is possible and meaningful to 
measure word-stimulated changes in 
blood pressure either when the cuff of 
the sphygmomanometer is applied or 
when the individual is otherwise sub- 
jected to the laboratory situation. For 
instance, Sarbin stresses appropriately 
enough the altering interaction which 
takes place between the experimenter 
and his subject (3, p. 12; 19, p. 222). 
Yet he overlooks the definite possibility 
of training or conditioning his subject 
so that the perturbations attendant 
upon the measurement of the blood 
pressure might be significantly mini- 
mized. On any account, however, 
Heisenberg’s principle is in no way in- 
volved or applicable. 


IV. Conclusion 


The mathematical equations of quan- 
tum physics trace the imperfections of 
future knowledge from the imperfec- 
tions of present knowledge in a way 
that is absolutely definite and in form 
actually deterministic (3, p. 16; 6, p. 
65; 7, pp. 173, 178; 18, p. 250); for 
quantum theory has a determinism of its 
own, though not in terms of space and 
time. Indeterminism prevails merely 
because the description of sub-atomic 
events has been forced into a space-time 
straitjacket. The approximate knowl- 

®One of the methodological aims of an ex- 
perimenter is the exclusion and minimization 
of just those elements of a situation which in- 
terfere with accurate determinations of sig- 
nificant factors and dependent measurements. 
Accordingly, before any experimental analysis 
can proceed, the necessary refinements in tech- 
nique must be devised and the concomitant 
pre-modifications in the situation under study 
made. So it is that a chemist or biologist, for 
instance, prepares and modifies his specimens 
in advance before proceeding to experimental 
analysis; a psychologist can do not otherwise 
(8, p. 5). 
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edge of psychology stems from other 
sources. It in no way coincides with or 
approaches in character the formula- 
tions of quantum physics, nor does it 
need to. 

Indeterminacy in psychology may be 
classified into three types,*® more or 
less unrelated, according as it is owning 
to (1) standard difficulties characteristic 
of any act of measurement, or (2) in- 
adequacies (inherent or otherwise) in 
the theoretical structure of psychologi- 
cal formulations, or (3) presence of di- 
vergent chains of events whose first 
links are essentially not ascertainable 
or duplicable. 

The first two types of psychological 
indeterminacy are always capable of re- 
duction, if not im practice, at least in 
principle. The third cannot be elimi- 


nated. However, since only the detec- 
tion and correlation of recurrencies in 
phenomena can lead to the establish- 
ment of a systematic science, the inde- 
terminacy implied in the occurrence of 


divergent phenomena in behavior can- 
not be made the basis of a systematic 
psychology because the initiating event 
is for physics an unpredictable, and 
hence for psychology a_ thoroughly 
unique one which cannot be made to 
fit into any recurrent pattern. 

Psychological phenomena, whether or 
not they are formulated statistically, do 
not depend in the least on the applica- 
tion of Heisenberg’s indeterminacy prin- 
ciple. The principle when applied to 
problems outside its explicit domain of 
applicability can be only falsely illumi- 
nating and irrelevant (12). 
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For everyone there is an area of per- 
sonal experience which he labels as fa- 
tigue. Its ubiquity and its existence as 
a form of direct experience do not, how- 
ever, prevent it from being the object 
of widespread misapprehension. Con- 
fusion over the term is both more obvi- 
ous and more significant in technical 
than in popular usage. The compla- 
cency with which fatigue has often been 
used is strange when one considers that 
the term has been so inadequately de- 
fined. It is also strange that among 
those recognizing difficulty in defining 
it, some wish to use it as a catch-all, as 
though it were at best an artificial con- 
cept, others wish to dispense with it en- 
tirely. There is no term in current 
scientific usage more in need of clari- 
fication. 

It is the purpose of this paper to 
present a brief view of fatigue, and in- 
cidentally of the related concepts of 
work output and impairment and to de- 
scribe how fatigue comes about. 

Fatigue, rather than being looked 
upon as some sort of physiological im- 
pairment, should be regarded as the 
pattern arising in a conflict situation in 
which the general alignment of the indi- 
vidual may be described as aversion. 
This pattern involves the awareness and 
evaluation of such things as feelings of 
limpness and bodily discomfort which, 
besides being undesirable in themselves, 
are frequently taken to be tokens of in- 
adequacy for activity. The subjective 
constituents that come into the picture 
of aversion in conflict situations are not 
to be taken as epiphenomena, or as 
symptoms of fatigue, but as fatigue 
itself. If subjective elements which 
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constitute a picture of conflict are non- 
existent in the situation, there is no 
fatigue. 

Since consideration of the large situa- 
tion in which fatigue is a part includes 
impairment and work output or pro- 
ductivity, clarification of fatigue neces- 
sitates the inclusion of some discussion 
of the relation of these concepts to fa- 
tigue. 

(1) Work output includes all overt 
activity that is measured either in the 
laboratory or in industry. Work output 
is of immediate interest only in practi- 
cal situations. In studies of produc- 
tivity, environmental conditions may be 
systematically varied and their effec- 
tiveness on the work output noted. 
However, inferences about the organ- 
ism made from studies of this sort are 
not justified. It is unfortunate, then, 
that productivity has been used as a 
measure of fatigue and impairment. 
The work output is usually, but not 
necessarily, a function of both fatigue 
and impairment. It may be a function 
of other factors such as an attitude di- 
rected against the work at hand, which 
may not be a result of impairment or 
fatigue. 

(2) Impairment has long been a 
word of varied use.—If progress is to be 
made, the term should be restricted to 
one of the several uses. 

(a) One use of impairment is ex- 
emplified in instances of the measure- 
ment of specific work output. Here the 
criterion of impairment is external to 
the organism. Either considerations in- 
trinsic to the individual were ignored, 
or measures of work output were im- 
puted to be quantitative indications of 
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impairment of the organism. In many 
industrial studies, reduction in output 
alone was examined and vague allusions 
made to ‘impairment.’ In ergographic 
studies work output was taken to be di- 
rect evidence of the nature of physio- 
logical activity. 

(6) Another application of the term 
impairment has arisen from studies in 
which tissue activity rather than work 
output was the direct object of inquiry. 
Here the criterion for impairment was 
taken to be changes in tissue activity 
or structure, such as the accumulation 
of lactic acid in muscle, the failure of 
the neuro-myal junction, etc. After es- 
tablishment of certain connections be- 
tween these physiological measures and 
exercise, impairment is deduced directly 
without resorting to tests of work out- 
put. 

(c) The term impairment has also 
been used synonymously with injury, 
when injury is taken to be a separate 
category to refer to certain changes in 
structure or function — are irre- 
versible. 

In line with the cntieie that the 
use of the term impairment be re- 
stricted, the following terminology 
would seem appropriate: 

1. ‘Productivity’ as a synonym for 
work output, and ‘reduction of produc- 
tivity’ to refer to ‘impairment’ of per- 
formance. (See [a] above.) 

2. ‘Impairment’ to refer to specific 
physiological changes in tissue which 
reduce its relevant participation in 
larger aspects of organic functioning. 
(See [5] above.) 

3. ‘Injury’ to refer to changes in 
structure or function of tissue which 
permanently reduce or abolish such 
participation. (See [c] above.) 

(3) Impairment is not directly ex- 
perienced.—There is a tendency even 
on the part of sophisticated individuals 
to attempt to deduce the presence of 
impairment introspectively. When this 
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occurs the individual is usually trying 
to determine whether or not he ‘de- 
serves’ to be tired. Such a procedure 
is not at all justifiable since fatigue and 
impairment cannot be differentiated on 
an experiential level. 

Although impairment may contribute 
to the conscious picture and influence 
overt behavior, impairment per se (like 
other physiological changes) cannot be 
experienced, nor can the degree or na- 
ture of its influence be introspectively 
deduced. 

(4) Fatigue and impairment are not 
identical and not inseparable.—Al- 
though they generally exist together in 
the individual, theoretically and practi- 
cally, either may exist alone. A per- 
son may be fatigued and not be im- 
paired, or impaired and not fatigued. 

(5) Fatigue is not measured by meas- 
uring impairment. 

(6) Fatigue, contrary to conven- 
tional thinking, is not an energy con- 
cept—Fatigue does not depend upon 
those features of physiological activity 
which express limitations in energy sup- 
ply and utilization. Since we have dis- 
tinguished between fatigue and impair- 
ment, energy concepts which belong to 
impairment cannot be imputed to fa- 
tigue. As we have defined fatigue, it 
may have no physiological correlates 
which could be taken as impairment. 

(7) Fatigue is never specific or lo- 
calized——Impairment may exhibit all 
degrees of specificity from restricted lo- 
calization to full pervasion of the whole 
individual. Furthermore, feelings of 
discomfort or other bodily sensations 
may be localized. Although it has been 
common to speak of localized fatigue 
(e.g., ‘fatigue’ of a given muscle in an 
ergographic test), as well as of general 
fatigue (e.g., ‘fatigue’ resulting from a 
sleepless night), according to our defi- 
nition, fatigue is always general. It 
cannot be localized inasmuch as it is 
an expression of the whole individual. 
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(8) Fatigue is an organizational con- 
cept.—Fatigue always pertains to the 
whole person, and should be regarded 
from the standpoint of the individual’s 
internal organization rather than merely 
from the standpoint of his available 
energy. Fatigue arises in connection 
with an individual’s alignment with ref- 
erence to activity. Since fatigue al- 
ways involves an internal contradiction 
of some kind, it is the factor of organi- 
zation which is critical. Fatigue de- 
pends upon personal attitudes and these 
also are a reflection of alignment or the 
nature of organization. Fatigue comes 
and goes out of all relation to expecta- 
tions from causal concepts of the energy 
sort, and can only be accounted for on 
the basis of disharmony. 

(9) Fatigue occurs in relation to ac- 
tivity.—As has been said, fatigue arises 
in connection with an individual’s align- 
ment with reference to activity. This 
activity may range all the way from 
the general life situation including all 
conscious behavior, to very specific task 
situations. Whether fatigue is chronic, 
or acute and pertinent to a transitory 
occasion, it arises from a set of condi- 
tions which induce conflict pertaining to 
action. The individual is aware of an 
obligation to act and at the same time 
of some feeling of aversion as regards 
the acting. This ‘division of mind’ as- 
sumes the form of fatigue. 

(10) Fatigue is cumulative —Impair- 
ment and recovery are clearly cyclic 
affairs, and one instance of impairment 
may have no practical connection with 
a subsequent one. Unlike impairment, 
fatigue developed on one occasion is 
likely to be remembered and revived 
when a similar occasion arises. Each 
time situations occur which previously 
induced fatigue, they are increasingly 
likely to produce fatigue again. Fa- 
tigue does not follow the standard de- 
velopment and recovery curves for im- 
pairment. 


171 


(11) Fatigue is personal—lIt has 
been said that fatigue is dependent 
upon personal attitudes. Fatigue is 
consistent with the individual’s long- 
term ideas, goals, etc., and with his 
evaluation of himself. It generally 
arises as a phenomenon meaningful and 
relevant to a situation in which its ele- 
ments are only a part. Since what ap- 
plies to one individual does not apply 
to another, conditions for fatigue tend 
to be somewhat unique to the person 
and consequently any standard system 
of values does not work in a scheme 
(scientific or otherwise) which attempts 
to describe the dynamics of fatigue. 

(12) Fatigue should not be classified 
in terms of its ‘causation.’—It has been 
customary to hear of ‘nervous fatigue,’ 
‘mental fatigue,’ ‘muscular fatigue,’ 
‘combat fatigue,’ ‘convoy fatigue,’ and 
so on. Such classification not only fails 
to accomplish justifiable ends, but tends 
to be misleading. Occasions for the 
production of fatigue are, of course, 
endless, but fatigue produced in one 
situation has a common denominator 
with fatigue produced in any other 
situation. Fatigue retains its own 
unique identity. Essentially different 
kinds of fatigue cannot be defined in 
terms of the diversity of environmental 
situations which are involved. 

(13) Fatigue arises from conflict — 
The organization of the individual is 
generally not so simple as to constitute 
singleness of desire or tendency. Very 
often two or more incompatible desires, 
interests, wishes, action tendencies, etc., 
exist at the same time. The individual 
is torn by the competition and this is 
the pattern which is defined as conflict. 

Conflict may arise in connection with 
any number of features of the situation 
as a whole, such as differences of opin- 
ion or clashes in authority between 
people, incompatibility between two 
senses or between bodily discomfort and 
desire to work, etc. 
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Conflict cannot be avoided in active 
situations. Fatigue commonly develops 
when action is thwarted. The term ac- 
tion is used here in the broadest sense, 
and takes cognizance of the fact that 
the organism is never totally static. It 
is constantly doing something, although 
this is at times not evidenced in overt 
behavior. Even the maintenance of an 
attitude is not a static affair, although 
occasionally an attitude has been con- 
sidered a state instead of a process. 
Fatigue, like other functional concepts, 
acquires meaning only when it is viewed 
in light of the dynamic situation in 
which it occurs. 

(14) Several kinds of functiona} in- 
compatibility lead to personal conflict. 
—Some of these incompatabilities lie 
within the organism solely in terms of 
the way it is able to function on the 
chemical, neural, muscular, sensory and 
ideational levels. Others occur be- 
tween the individual and his physical 
and social environment. In situations 
of these kinds, conflict is bound to arise. 
In the conflict certain changes in auto- 
nomic innervation; blood distribution, 
muscular tone, posture, etc., serve as 
incipient reactions on the bodily level. 
Consciousness of various forms of dis- 
comfort and inadequacy arise on the 
ideational level. When fatigue arises, 
it does so only in terms of a unique 
total feeling or attitude of the indi- 
vidual. 

These incompatibilities may be classi- 
fied as follows: 

(a) The effector—In this kind two 
or more components of the neuromuscu- 
lar system do not act in synchrony. In 
order for movement to be smooth, ac- 
curate and well-timed, components must 
act together in a peculiar way. When 
this organization is lacking, as it is in 
acquiring a new skill, the contractions 
of the separate muscles are somewhat 
incompatible with one another. The 


awkward individual experiences unde- 
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sirable bodily feelings which may par- 
ticipate in personal conflict. 

(6) The intra-sensory.—Sensation, 
like muscular behavior, is subject to in- 
compatibility. When this occurs within 
a single sensory mode, it can be called 
intra-sensory. In some of the cases the 
incompatibility takes on the form of an 
oscillation. Examples from vision are 
the so-called illusions of reversible per- 
spective (figure-ground). In~ experi- 
ments where high precision of localiza- 
tion is demanded, comparisons of the 
distance of objects, such as _ vertical 
wires, fail to remain stable. Before the 
individual is able to make his judgment 
final, the farther of the two elements 
becomes nearer, and the relative dis- 
tances of the two continue to oscillate 
back and forth. This may become ex- 
asperating. Absolute threshold meas- 
urements. partake much of this oscil- 
latory character. 

Intra-perceptual incompatibility also 
arises from the fact that various criteria 
upon which perception rests do not all 
lead to the same localization of a given 
object in space. Although the primary 
character of the incompatibility is not 
oscillation, such factors as_ relative 
brightness, aerial perspective, blurred- 
ness, color, shape, etc., in many cases 
may be contradictory for purposes of 
localization. Whether these contradic- 
tions are crucial depends upon specific 
conditions, most particularly the re- 
quired precision of performance. It is 
in fine work, of course, that difficulties 
most often occur, and are erroneously 
attributed solely to the eyes. Contra- 
dictoriness among the so-called visual 
cues forms part of the circumstantial 
picture of conflict. 

(c) Inter-sensory.—There are also 
incompatibilities between kinds of sen- 
sation (sense modes). For example, the 
location’ of an object may appear dif- 
ferent as judged by grasping it, than 
by looking at it. This seldom occurs in 














everyday life, and since it is usually 
the result of alternate judgments where 
more time is taken than in ordinary 
performances, the incompatibility is not 
likely to be disturbing. 

(d) Perception—overt action When 
one sense is relied on to the exclusion 
of the other, a different outcome from 
that described above results. In these 
cases an object looks to be at a place 
which is not the one arrived at by 
walking or by reaching. Although this 
rarely occurs in everyday life, it is a 
possibility. For example, in a fraction 
of the cases of aniseikonia, spatial re- 
lations are not such that muscular ac- 
tion finds the objects where they look 
to be. Depending upon the meridian of 
disparity, the floor, ground or other 
horizontal surfaces may appear tipped 
and stepping and reaching movements 
in accordance with this appearance are 
incompatible. Action in such situa- 
tions induces conflict. After a time the 
individual seems able to make some im- 
provement in his spatial orientation. 
The most noticeable experiences of the 
kind mentioned in the ‘normal’ indi- 
vidual occur while wearing size lenses 
inducing experimental aniseikonia. 

(e) Conceptual-‘actual.’— Incompati- 
bility frequently occurs between an indi- 
vidual’s concept of the position of an 
object in space, or his own orientation 
in space and what he finds the actual 
spatial relation to be. This often hap- 
pens in cases where one sensory mode 
is eliminated or functioning under a 
handicap. For example, an individual 
enters a familiar room in the dark. He 
remembers the position of the light 
cord but his concept of the spatial re- 
lations in the room is not sufficiently 
accurate to enable him to reach the 
cord at once. In this case the visual 
cues he usually depends on are nearly 
eliminated, and he depends mainly on 
kinesthetic and cutaneous ones. These 
and his remembrance of the position of 
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the light are incompatible and inade- 
quate. His reachings for the light cord 
are unsuccessful. He may have to re- 
trace his steps and begin over. Mean- 
while, conflict may arise in connection 
with the incompatibility of his actual 
orientation in space and his conceptual 
orientation. If conflict of this sort is 
experienced on frequent occasions, aver- 
sion and fatigue may develop. 

Another example of essentially this 
sort of incompatibility is represented in 
the mislaying of an object. The indi- 
vidual wants the object badly. He be- 
lieves he recalls exactly where he has 
placed it a moment ago, but it is not 
there. Here again the individual’s con- 
ception of the position of the object 
does not accord with where the object 
is to be found. The individual may 
manifest behavior typical of conflict. 
He looks for the object repeatedly in 
the same place. His movements become 
jerky and he feels exasperated. This 
situation, in thwarting the individual’s 
desire for the object, may lead rapidly 
to a feeling of fatigue. 

(f) Accomplishment—goal.—The in- 
compatibilities between intention and 
accomplishment do not always arise 
from sensory or perceptual circum- 
stances. The individual may find that 
in spite of intention or effort he is slow- 
ing his pace, or is making an increasing 
number of mistakes, or that the whole 
character of his performance is chang- 
ing for the worse. At the same time he 
retains his feeling of obligation to con- 
tinue with the work. This very defi- 
nitely eventuates in conflict followed 
by the various symptoms which can be 
described as fatigue. 

(g) Inter-personal (social) —The last 
of the types of incompatibility to be 
mentioned is the inter-personal. Up to 
this point we have been describing con- 
tradictions existing in the means by 
which the individual’s muscular, sen- 
sory, perceptual or ideational processes 
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are carried on, or the discrepancies be- 
tween his concepts of spatial environ- 
ment. The idea of incompatibility ap- 
plies also to the differences between 
behavior of the individual and his fel- 
lows relevant to one another. It makes 
little or no difference for our purposes 
whether this incompatibility is repre- 
sented by contradictions between the 
overtly expressed or imagined differ- 
ences. It, none the less, is the ground- 
work for conflict within the individual 
and in accordance with its severity and 
prolongation, etc., may give rise to fa- 


tigue. 
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We have presented the foregoing defi- 
nitions regarding fatigue and related 
concepts in the belief that they not only 
give consistent recognition of the di- 
verse phenomena which have gained at- 
tention under the fatigue label, but 
also make apparent the relative posi- 
tions the several disciplines involved 
should take. The formulation we have 
given recognizes that an adequate defi- 
nition should not only clarify thinking 
but be of use in directing future re- 
search. Discussion of the latter aspect 
represents a step just beyond the prov- 
ince of this paper. 














THE LOGIC OF PREDICTION: SOME OBSERVATIONS 
ON DR. SARBIN’S EXPOSITION 


BY ISIDOR CHEIN 
College of the City of New York 


In a recent issue of the PsycHoLoct- 
caL Review, Dr. Sarbin (3) contrasts 
two points of view, one statistical and 
the other dynamic-causal or, as Sarbin 
prefers to refer to it, ‘clinical.’ Sarbin 
presents the case for the statistical 
point of view, but it may help to clarify 
the issue to present the case for the 
‘clinical’ point of view in terms of 
Sarbin’s analysis. 

Ostensibly, Sarbin is concerned with 
the logic of prediction. Actually, he is 
concerned with two conceptions of sci- 
ence as is indicated by his references 
to Brown’s (1) contrast of statistical 
causal analysis and dynamic causal 
analysis and Lewin’s (2) argument that 
the individual case may be understood 
in terms of general law. In other words, 
the issues involved are broader than the 
question of prediction and may be fully 
understood only in the broader context 
of the nature of science. 

In choosing prediction as the central 
issue Dr. Sarbin has picked his battle- 
ground with the ‘clinician,’ but this is 
not the ground on which the latter 
would stake his major claims. The 
‘clinician’ is not primarily concerned 


1In following Sarbin’s usage I am well 
aware that the group name ‘clinical’ includes 
a rather heterogeneous membership. Neither 
Sarbin’s remarks nor mine apply to all mem- 
bers of the group. Also, many psychologists 
who are actually engaged in clinical practice 
come closer to Sarbin’s point of view than to 
the viewpoint he calls ‘clinical.’ Similarly, 
when I speak of ‘statistician’ I realize that the 
viewpoint involved need not be subscribed to 
by all nor even by most actual statisticians. 
‘Clinician’ and ‘statistician’ are thus two straw 
men. Yet, I believe that the apposition of 
their viewpoints may contribute to clearer 
psychological thinking. 


with prediction, but with control. He 
is not content with anticipating what 
will happen if he does nothing, and 
that is only one of his minor problems; 
he wants to know what will happen in 
view of what-he does or in view of his 
recommendations being followed. 

In view of the subordination of pre- 
diction to control, it follows that Sar- 
bin’s statistics of empirically deter- 
mined frequencies would be insufficient 
for the ‘clinician’s’ purposes. Thus, on 
Sarbin’s basis, one can predict that 
there will always be wars, for wars 
have been as regular a past occurrence 
as the inclement weather of November. 
That there always have been wars is, 
for the ‘clinician,’ beside the point; he 
wants to know how to stop war. 

Sarbin may well contend that the sta- 
tistical approach does also serve as a 
guide to conduct. Thus, it is possible 
to correlate war against other variables 
than mere time and, thereby, to tease 
out the significant correlates of war and 
to use the results of this analysis to do 
something about war. But the fact re- 
mains that what is involved here is the 
prediction of something which has never 
yet happened (permanent peace) and 
that something more is required than a 
set of prediction tables. 

It is precisely here that one can find 
the central issue between the ‘clinician’ 
and the ‘statistician.’ The former does 
not object to the use of statistics, but 
sees in statistics only one tool in his 
major methodological objective of con- 
ceptually or actually manipulating cir- 
cumstances to arrive at an understand- 
ing of the conditions of events. The 
‘statistician,’ on the other hand, sees in 
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his prediction tables and formule the 
last word in scientific endeavor. The 
‘statistician’ is looking for statistical 
generalizations, the ‘clinician’ for con- 
ditional principles. The ‘statistician’ is 
case-centered, the ‘clinician,’ despite 
superficial impression to the contrary, is 
condition-centered. 

Sarbin may, at this point, protest 
that I have convicted myself of the very 
sin which he finds at the core of the 
clinical approach, the scientific sin of 
making, or even worse, seeking unveri- 
fiable predictions. How can one pos- 
sibly verify a prediction of permanent 
peace? 

The issue here is akin to that in- 
volved in connection with the prediction 
of the single case. That, too, is to Sar- 
bin unverifiable. Sarbin is, of course, 
correct in affirming that science de- 
mands verification, but he shows here a 
curious distortion of perspective as to 
whether it is more important to verify 
the individual prediction or the princi- 
ple on which the prediction is based. 

Sarbin argues that a prediction con- 
cerning a single case cannot be verified 
unless the case can be ordered to some 
statistical class. Thereby he misses the 
point that a prediction of a single case 
can, in point of fact, be verified, by im- 
plication, through a verification of the 
predicting principle. No psychologist 
will claim that a prediction can be made 
on the basis of data from a single case 
without réference to anything else. 
Sarbin contends that this reference has 
to be to other cases or else that the 
prognosticator is engaged in non-scien- 
tific guesswork. The reference, how- 
ever, is to conditional principles arrived 
at from the study of other cases, to be 
sure, but study directed, not at the 
discovery of empirical frequency tabula- 
tions, but at the manipulation of cir- 
cumstances to elucidate the determin- 
ing conditions. 

Sarbin misses the further point that 
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while on the basis of the frequency in- 
terpretation of probability which he is 
advocating, the individual predictions 
may be verified, the predictive principle 
cannot be. The principle underlying 


the statistical approach is that because 


something has happened so many times 
in the past, it will happen so many times 
in the future. That this principle is 
verified by the verification of the pre- 
dictions is a mon sequitur, because as 
soon as the predictions are verified they 
belong to the data of the past and we 
are left again with an unverified prin- 
ciple. Every prediction made on this 
basis is thus itself a mon-sequitur and 
the fact that the predictions ever do 
come true is left by the ‘statisticians’ in 
the realm of miracles. 

This may be clarified by a considera- 


tion of one of’ Sarbin’s examples. A 


person, Sarbin points out, quite rightly 
does not plan picnics in November, pre- 
sumably because of the probability of 
inclement weather. This ‘rightness’ is 
for Sarbin not accompanied by logic; 
it is merely an empirical fact that No- 
vember weather is not suitable for pic- 
nics. In point of fact the person in 
question has logic on his side as well as 
a knowledge of past occurrence. His 
logical justification is found in the prin- 
ciple of sufficient reason, namely that 
there does not seem to be any reason to 
expect that the weather for the coming 
November will be any different than it 
was in past Novembers. The appeal to 
the principle of sufficient reason is a 
justifiable appeal to ignorance, but the 
clinician’s endeavors are directed in 
large measure to reduce the need for 
this kifid of appeal to ignorance. Of 
more direct relevance is the fact that 
whereas the sole rational justification 
the ‘statistician’ has for making predic- 
tions on the basis of past occurrences 
lies in the principle of sufficient reason, 
the principle itself presupposes another 
principle which is diametrically opposed 
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to the philosophy of the ‘statistician,’ 
namely, that these are sufficient rea- 
sons (i.e., conditions) for events. The 
‘statistician’ resolutely turns his atten- 
tion away from these conditians and 
the ‘clinician’ just as resolutely pursues 
them. But who is it that is content 
with mere guesswork, Dr. Sarbin or the 
‘clinicians’? — 

That Sarbin does not comprehend the 
‘clinical’ approach may well be demon- 
strated from his illustrations. Thus, he 
describes a situation where, in addition 
to the usual data for predicting scho- 
lastic success, the clinician may have 
for a given student the additional data 
that the student (1) has 30 hours out- 
side work per week, (2) that he is in 
love, and (3) that he makes a poor im- 
pression in the interview. To Sarbin 
these are, at best, merely three addi- 
tional variables for which prediction 
tables can be constructed. He doesn’t 
seem to comprehend that for the cli- 
nician these are not simply quantitative 
variables. The clinician is not con- 
cerned with how many love-sick stu- 
dents succeed or fail. What he wants 
to know is whether the love-sickness 
will affect this student’s diligence and, 
if so, how.” 

Sarbin’s failure to comprehend the 
‘clinical’ approach is more fundamen- 
tally revealed in his assertion, to which 
he seems to attach considerable impor- 
tance, that in several instances it has 
been found that ‘statistical’ predictions 
were superior to ‘clinical’ predictions. 
It is not necessary to examine the ade- 
quacy of these findings as representa- 
tive of the general situation today to 


2Of course, the ‘clinician’ may be well 
aware that a measure of the student’s past 
diligence is already contained in the usual 
data for predicting scholastic success. He is 
not content, however, merely to assume that 
there is no special reason why this degree of 
diligence should not continue. The additional 
‘clinical’ data he is seeking is precisely to 
gather information with regard to this point. 
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see that Sarbin again misses the point. 
Suppose that the statistical prediction 
procedure were better developed than 
it is today and that the ‘clinician’ had 
to start from scratch (i..e, that his pre- 
dictions at present mever came true). 
The ‘clinician’ would still feel justified 
in following his approach; he would 
still want to discover the kind of things 
he knows today and, having attained it, 
he would still want to pursue this kind 
of knowledge further. 

But, Sarbin contends, knowledge is 
only approximate and therefore it seems 
that all knowledge must be statistical 
or, in other words, that the clinician can 
hope for nothing better than the sta- 
tistical approach can give him. There 
is a confusion here which can be clari- 
fied as follows: Oae can make two kinds 
of statements, one a statement of fact, 
the other a statement of probability. 
Either kind of statement may be true or 
false. In view of various uncertainties 
pertaining to knowledge, neither kind 
of statement may ever be held to be 
absolutely beyond question. That is to 
say, at best, we may only say, “This is 
probably a true statement of fact.” As 
contradictions of this statement appear, 
we substitute a new improved state- 
ment which we now say is probably a 
true statement of fact. The point I am 
now making is that the same holds true 
of statements of probability. They are 
never absolutely beyond question and 
the best we can hope for is to improve 
them by successive approximations. The 
choice that confronts us is between 
probably true statements of fact and 
probably true statements of probability. 
The approximate nature of knowledge 
has nothing whatever to do with the 
issue between the ‘clinician’ and the 
‘statistician.’ The former is concerned 
with arriving at statements concerned 
with conditional facts, the latter at 
statements of probability. 

Some clarification is needed of the 
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phrase ‘probably true,’ because it bears 
on one of Sarbin’s misunderstandings 
of the ‘clinician.’ ‘Probably true,’ 
means that to the best of our knowl- 
edge this is true and that we have no 
reason to suppose it false. It is an ex- 
pression of confidence, not a statement 
of statistical probability. Sarbin, re- 
ferring to the ‘clinician’s’ concept of 
probability (3, p. 212), says, “This 
vague concept does not present itself in 
a mathematical form. . . . Instead of 
referring to future behavior as 72 
chances in 100 of success the clinician 
would use non-numerical terms, such as 
‘presumably,’ ‘probably,’ ‘more than 
likely,’ etc.” And, he adds, “This con- 
cept cannot be submitted to experi- 
mental test.” Sarbin fails to under- 
stand that these are not statements 
about the statistical probabilities of 
events and do not require statistical 
verification. They roughly express the 
speaker’s degree of confidence that 
what follows is true. They may be ex- 
panded into statements about the speak- 
er’s caution, his knowledge of the deter- 
mining conditions and of the specific 
conditions which characterize that case, 
his ability to think of alternative hy- 
potheses, and so on. Even such state- 
ments as “The chances are 90 in a 100 
that so and so will happen” may often 
be seen, from the context, to be expres- 
sions of confidence rather than state- 
ments about probability. 

At several points Sarbin seems to at- 
tack the ‘clinician’ on less than rational 
grounds. Thus, he interposes in his 
discussion of the problem of the single 
case some remarks on the antiquity of 
the single case method, to wit (3, p. 
214), that “Primitive peoples utilized 
single cases to support their beliefs and 
dogmas.” Since the issue concerns the 
prediction of the single case and not 
proof on the basis of a single case, and 
since these remarks are no contribution 
in themselves, they can only serve the 





function of drawing a red herring across 
the issue and of allying the ‘clinicians,’ 
by emotional innuendo, with the primi- 
tives. 

Similarly, although I do not know 
with which ‘clinicians’ Sarbin is fa- 
miliar, the tone of his remark (3, p. 
218) that “a clinician *® may find him- 
self embarrassed when the superficial 
plausibility of his hypothesis is exploded 
by empirical or experimental studies” 
needlessly reflects on the scientific in- 
tegrity of the clinician. There is no 
more basis for a clinician’s being em- 
barrassed by being proven wrong than 
for a similar reaction of any scientist 
under similar circumstances. Like any 
good scientist the ‘clinician’ would wel- 
come the ‘explosion’ and make suitable 
amendments in his prediction procedure. 
Errors may be the stepping stones to 
more secure knowledge. 

When, in this connection, Sarbin at- 
tacks the clinician for resorting to “de- 
ductions from plausible but untested 
hypotheses .. . and . . . so-called in- 
tuitions” (3, p. 218),* he fails to under- 
stand the clinician’s situation. In other 
words, pending the ‘explosion,’ should 
the clinician use his sense to the best of 
his ability or should he suspend judg- 
ment and wait for prediction tables or 
verification of his hypotheses? By the 
time he or someone else has constructed 
the tables, or provided the verification 
of principles, the patient may already 


8 Sarbin is here using ‘clinician’ in the nar- 
rower sense. 

4Dr. Sarbin, himself, apparently does not 
hesitate to resort to unverified and unverifi- 
able assertions. Thus, in discussing the ap- 
plication of Heisenberg’s principle to psychol- 
ogy, Sarbin writes (3, p. 222), “The very act 
of applying the cuff of the sphygmomanom- 
eter introduces changes in the blood pressure 
which are not and cannot be measured.” To 
me, this is a very reasonable assumption, but 
on.Dr. Sarbin’s grounds it must be severely 
condemned. If they are not and cannot be 
measured, how does Dr. Sarbin know about 
them ? 
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be dead. No one will deny, least of all 
the clinician, that it is desirable to test 
hypotheses. It does not follow that 
what the ‘statistician’ accepts as a satis- 
factory test will ipso facto be accepted 
as disproof of his hypothesis. In this 
connection, too, it may be added that, 
while it is correct to attack any attempt 
to separate psychology from natural sci- 
ence or any attempt to place intuition 
and ‘understanding’ above verfication, 
this attack should not be perverted into 
an attack on intuition itself. Intuition 
above verification leads to intellectual 
anarchy. At the same time, those of us 
who are less intuitively gifted may well 
afford to adopt some humility in the 
presence of those who have proven to be 
more gifted. There is a dual responsi- 
bility here: on the part of the intuitive 
psychologist, to strive to articulate his 
intuitive processes; on the part of the 
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non-intuitive psychologist to clarify his 
intellectual difficulties in comprehen- 
sion. The intuitive psychologist, how- 
ever, is not likely to meet his obliga- 
tions if he is greeted from the first with 
hostility or attack. 

In conclusion I would like to add 
that, when Sarbin calls for greater co- 
operation between the clinical and the 
theoretical psychologists, such codpera- 
tion is not likely without greater mutual 
understanding. Such understanding, I 
am sorry to say, Sarbin does not seem 
to give. 
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JOHN MADISON FLETCHER 
1873-1944 


John Madison Fletcher, Professor of 
Psychology at The Tulane University 
of Louisiana, died in New Orleans on 
December 12, 1944, a scholar and a 
gentleman revered by all his associates 
for the breadth of his vision and for his 
warm and earnest understanding of 
mankind. 

As befits the scion of an established 
Southern family, John Fletcher received 
a thorough grounding in the classics in 
preparatory school and college. This 
training left its mark upon his lectures 
and writings, which were always rich 
with classical reference and literary 
allusion. 

His induction to psychology, in the 
course of graduate study at Colorado, 
Stanford, and Clark Universities, came 
while the new discipline was just in 
the process of differentiation from the 
matrix of philosophy, and when ‘brass 
instrument’ psychology appeared to be 
the vehicle of its emancipation. From 
this original orientation he preserved 
much, imparting to his students the 
broad perspective against which specific 
techniques must be evaluated, yet 
stressing experimental rigor and clinical 
observation. 

With this rich educational back- 
ground as the source of the elegance of 
diction and style which marked his 
every utterance, John Fletcher drew 
very heavily upon current material. 
This year’s novel, this month’s maga- 
zine of comment, this week’s news sum- 
mary, this morning’s news item or edi- 
torial, often supplied the text for a 
lecture of enduring significance. The 
' philosopher’s way, the artist’s way, the 
journalist’s way, and the scientist’s way, 
were to him all potential paths to the 
same truth and the same objective: the 
betterment of human life on earth. 


When, in 1912, he came to Tulane 
and, except for brief sojourns at Iowa 
and Vanderbilt, settled in New Orleans 
for the remainder of his life, it was 
more as a good citizen and good neigh- 
bor than as a staid academician. It 
was a fruitful period, in which he 
found time and energy for two books 
and many scientific articles, and stimu- 
lated many students to productive ef- 
forts. He was never too pressed for 
time, however, to participate in civic 
activities of many sorts; or rather, he 
combined his academic and his civic 
activities, participating on boards of 
child guidance and other social agencies 
and in public functions as an informed 
citizen who also could speak with au- 
thority on certain technical and scien- 
tific matters. After his retirement in 
1938, still in vigorous good health, he 
was able to devote even more time to 
such civic affairs. With the mobiliza- 
tion for war came special need for his 
technical understanding. He was en- 
gaged in the organization and adminis- 
tration of psychological services for the 
Selective Service System and of a sur- 
vey of the Louisiana public school sys- 
tem when he was recalled to active 
service by Tulane University during 
the military leave of a member of the 
Psychology Department. Here he con- 
tinued without slackening his pace. At 
the time of his death he was organizing 
special Veterans counseling services for 
the University, along with classroom 
teaching and many civic responsibilities. 
He had chafed under the necessity of 
retiring when he felt so full of vigor, 
and his recall to active service was a 
welcome occasion. 

Never a glad-hander, he always car- 
ried himself with a dignity which in- 
hered in him as a person and was ante- 
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cedent to his acquisition of academic 
rank; yet he was never remote or aloof. 
The shorter person accompanying his 
tall, spare, straw-hat-topped figure 
along the campus walks and bobbing 
up and down in the effort to match his 
stride was sometimes a noted colleague, 
but more often a student seeking help 
with personal problems. His door was 
never shut to anyone. 

This essential humanity guided all 
his work. His theoretical position was 
eclectic, but his was‘in no sense the 
flabby electicism of loose thinking and 
indecision. It represented instead his 
temperamental aversion to narrow par- 
tisanship in psychological thought. 
Several of his papers, such as the one 
on geneticism as a pan-heuristic prin- 
ciple and another on the philosophy of 
nothing-but, were attempts to break 
down meaningless and illiberal divisions 
in scientific thought. His scorn of the 


doctrinaire colored also his life-long in- 
terest in stuttering, a personality prob- 
lem which he had himself found it neces- 
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sary to face and work through. The 
breadth of approach to problems of hu- 
man behavior which was evident in his 
early book on stuttering was even more 
clearly demonstrated in his later book, 
Psychology in Education, wherein he 
attempted to transfer emphasis from 
the study of mental intake to that of 
mental output and creative thinking. 
Perhaps most highly characteristic 
of John Madison Fletcher, his last pub- 
lished paper on a subject of life-long 
interest, was his study of human nature 
and world peace. He could not abide 
the monstrous slander of all mankind 
in the allegation that wars spring in- 
evitably from ineradicable aggressive 
instincts. By both powerful reasoning 
and the assembly of evidence, he dem- 
onstrated the fallacy of this opinion. 
Believing so, he put his shoulder to the 
wheel in the greatest war the world has. 
known, and died in active service. 


Wa ter A. LuRIE 
Jewish Vocational Service, Chicago 
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